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BUILD YOURSELF A FORTRESS. 
FOR THE PRICE OF A PEASHOOTER. 


Today you can spend hundreds—even 
thousands of dollars—on a burglar alarm 
system. Or try to get by for a lot less, and 
wind up with one that doesn't do the job. 

Well, now from Universal Security 


Instruments, Inc. comes Ultrar™, an econom- 


ical alarm system that gives you many of the 
sophisticated features you normally find only 
with high cost protection. And it's available 
to you by mail from The Sharper Image. 
Security. Only 5 minutes away. 

Packed with professional features, this 
compact 10" x 7 " X3” system requires no 
expensive installation, wiring, or monthly 
rental charges. That's because it's fully port- 
able. And all yours. 

Ultrar uses a technology that even the 
smartest burglar can't fault—invisible ultra- 
sonic (sound) waves that blanket a room as 
large as 600 sq. ft. with protection; and 


There's no guessing that it's working. 

Ultrar is unique in being the only 
economical burglar alarm system that gives 
you a precise picture of the extent of its 
protection. 

In its special Test Mode, you can actually 
walk through a room, open doors, try 
windows, etc., and watch your unit being 
triggered by these routine movements. Dur- 
ing these tests, you get a clicking tone (with 
indicator light) that's less than one twentieth 
the volume of the regular alarm siren that's 
ready to greet any unwelcome guest. 

This exclusive test feature insures proper 
placement of the unit, and the ideal adjust- 
ment of its sensitivity control 
Now for the real thing. 

Ultrar is armed with the press of a single 
button. 

This same button activates a 60 second 


without falsing. 

Remarkably, just a 
finger moving two inches 
will set it off; needless to 
say, the movement of an 
opening window or door 
will immediately activate 
the alarm (Ultrar is so 
sensitive, you'll need to 
remove pets from the 
room). 


exit delay, giving you 
ample time to leave. And 
providing you with peace 
of mind—whether it's for 
an hour, or a two-month 
vacation. 

If an intrusion does 
occur, Ultrar is pro- 
grammed to do one of 
two things: (1) Surprise 
the intruder (and alert the 


And you can set up mor protects any soo (up to, 600 29.) win neighbors) with a siren 
the entire system in less Mo May be paced neor a hab near a hallway, guarding that can't be stopped— 
than 5 minutes. Just by acento al doc. even by unplugging the 


plugging it into a wall outlet and making a 
Íew simple adjustments. 

If power should ever fail, or the unit be 
unplugged, Ultrar's built-in battery back-up 
is ready to take over (six C-cell batteries will 
provide months of service, if needed). 


unit. (Once activated, the siren alarm contin- 
ues for three minutes before automatically re- 
setting itself in preparation for the next move- 
ment.) Or (2), it can be immediately dis- 
armed, but only when you enter your secret 
3-number code on its pressure sensitive pad. 


The unit is also designed to wait 30 
seconds after entry, giving you ample dis- 
arming time. And lets you know instantly, 
with the aid of a memory-assisted alarm light, 
whether or not the alarm was triggered while 
you were out. 


deciding factor. 

The Sharper Image has been waiting 
two years to offer a reasonably priced pro- 
tection system. And when we heard Ultrar's 
built-in 90+ decibel siren, we knew we had 
found what we were looking for. 

We were further convinced by its exter- 
nal indoor/outdoor weatherproof speaker 
(50' cord and jack included), which enables 
you to extend this already piercing alert 
Signal to the entire neighborhood—or make 
your inside warning sound twice as pene- 
trating (system is available without additional 
speaker for $20 less). 

And we'll give you two full weeks to 
make up your mind. If for any reason you 
don't share our enthusiasm over Ultrar, 
please return it for a prompt, courteous 
refund. Includes 90 day warranty, warning 
decals, and full instructions. 


ORDER NOW TOLL FREE. 
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Hi T Yon dual siren system, order product 
#246 for $109. For Ultrar without the 
additional indoor/outdoor speaker, order 

| #245 for $89. Add $3.50 delivery, and 
$6.54 or $5.34 sales tax, respectively, in 

E California. Credit card holders may call 

B] the toll free number below, or send 
check. Please mention this magazine. 


8 800 227-3436 
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Gasohol controversy continues 
The contention that grain used for alcohol 


ASSOCIATE EDITORS. production cannot be used for cattle feed 
Paul Bolon; hay Hill, Edwin C. Jacobs (Automotive), is incorrect (“The Gasohol Controversy,” 
niel J. Ruby 


PS/What's News, Feb.]. 

Starch is the only part of the grain 
required for alcohol production. The 
starch is converted to sugar from which 
alcohol is made. It is of little or no value in 
cattle feed. 

The residue that remains after the 
starch is removed contains all the protein 
and food value of the original grain (pro- 
tein is actually increased due to the 
yeast's action on the starch). This residue 
can still be used for cattle feed or to 
produce grain byproducts. 

W. J. Parzygnat 
Rochester, N.Y. 


| must take exception to your editorial in 
the February issue. The result of increased 
use of grain alcohol as a fuel would be just 
the opposite of the predictions of the so- 
called grain experts. 

Fact 1: The residue of producing alcohol 
from grain, known as DDG (distiller’s 
dried grain), is a very nutritious stock 
feed. 

Fact 2: Since the grain has already been 
used to produce a product salable at a 
profit, this residue can be sold to stock- 
men at less cost than can “new” grain, 
producing a second profit on the grain 
and at the same time lowering costs to 
stockmen and meat consumers. 

Fact 3: As the supply of alcohol 
increases, the alcohol can be used to fuel 
the distillation, lowering the overall cost 
even more. 

There is another benefit that no one 
even mentions. That is, the source of our 
fuel’s raw material would be the American 
farmer, not the Arabs. All those billions of 
petro dollars would become billions of 
corn dollars, and would stay here to give 
our economy a shot in the arm such as no 
‘one has ever seen before. 

Frederick H. Johnson 
Lake Luzerne, N.Y. 


Mr. Johnson's final point is certainly the 
major argument in favor of an alcohol- 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, Popular Science, 


New York, N.Y. 10017. Because of the large vol- 


ume of mail, we are unable to acknowledge unpublished letters. 


. 
fuels program. The other points raised by 
both Mr. Johnson and Mr. Parzygnat 
involve unexpectedly complex and inter- 
related issues. We assigned science writer 
Edward Edelson to look into the facts, sup- 
positions, and crystal-ball gazing that add 
up to the gasohol controversy. We think 
you'll find his report, which appears in this 
issue, very enlightening. 


Saturn's secret? 


Could it be that the answer to the mystery 
of Saturn's rings [PS, March] can be found 
in quantum mechanics applied on a mac- 
roscopic scale? According to quantum 
laws, electrons can exist only in specific 
orbits. Perhaps in Saturn's rings there are 
certain zones where particles and objects 
are allowed to orbit, and other zones 
where they are not allowed. This might 
explain the existence of 1,000 or more 
ringlets and the gaps that separate 
them. 
C. Dickson 
San Diego, Calif. 


Bryan Soltner replies: "Nice try. But quan- 
tum theory was invented to explain devi- 
ations from Newtonian mechanics in the 
atomic model. To turn around and apply it 
to the motion of heavenly bodies is an 
exercíse in circular reasoning. Unlike elec- 
trons bound in an atom, which are 
allowed only specified energy levels, 
planets or moons bound in a gravitational 
system can theoretically possess any 
amount of energy." 


Cat's meow 


| noticed that in "What's New in Boating" 

[PS, March] you named the Super Cat the 

"fastest cat" at 22 miles per hour. Actual- 

ly, it isn't. At the 1971 speed trials of the 

Pacific Multihull Assn., the Hobie 16 was 
clocked at 25.9 mph. 

Bob Brown, Advertising Director 

Hobie Cat, Oceanside, Calif. 

| devoured Ben Kocivar's article ""Mul- 


tihull Speedsters" [PS, March], especially 
the part about the NF2 rubber-hulled cat- 
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VW IS THE YEA 
BEST PICKUP. 


(€ 1990 VOLKSWAGEN OF AMERICA 


zine 

TO THOSE WHO KNOW © 
chose 

the VW diesel 

PICKUPS BEST, — 

"Pickup of 


Pickup, Van & run = 
4WD ma 


the Year.” 
Which is 
great 
kanei But no 
great surprise. 
Because there 
was no other pickup that could 
match up to it. And our 1981 is 
even better. 

Take handling: Thanks to its 
precise rack-and-pinion steering 
and front-wheel drive, the VW 
Pickup actually handles more like 
a sportscar than a truck. (Whats 
more, it has enough pickup 
to out-accelerate an MGB.) 

Yet it still gives you a full six-foot- 
long bed thats big enough and 
tough enough to handle up to 
1100 Ibs. of solid payload. 

In addition, no other truck in its 
class offers you the solidness of 


nS 


The people at | double-wall construction and a 


fully unitized body. 

And, perhaps most important 
of all, no other truck in America 
Offers you better mileage. 

In fact, with its optional diesel 
engine and 5-speed transmis- 
sion, the VW Pickup gets an esti- 
mated [38] mpg, 51 est. highway. 
(Use "estimated mpg" for 
comparison. Your mileage may 
vary with speed, weather and 
trip length. Actual highway mile- 
age will probably be less.) 

All of which has really made a 
hit with the people who know 
pickups best. 

The ones who buy them. 


VOLKSWAGEN 
DOES IT 
AGAIN 


This One 
BBF1-GD6-2XKU 


PS readers talk back 


[Continued] 


amaran with hydrofoils added. As an avid 
sailor and owner of a Hobie 16, | wonder if 
itis possible to buy kits or plans for build- 
ing such hydrofoils. 

Douglas E. Kelly, Bellevue, Wash. 


Ben Kocivar replies: "The Super Cat got 
its rating by the North American Multihull 
Assn. for handicapping in mixed-class 
racing. That is quite different from the 
speed-trial record, which is a one-way run 
under optimum wind conditions. In fact, 
there are 20 production cats that have 
higher handicap ratings than the Hobie 16, 
including the Hobie 18. 

"To my knowledge there are no build- 


ing plans currently available for foils for a 
Hobie. Detailed plans, instructions, and 
tips for ‘flying’ a foil-borne ‘Flying Fish’ 
with a 100—150-sq.-ft. sail are available 
from Donald Nigg, 7924 Fontana, Prairie 
Village, Kan. 66208. Price: $30 ($35 over- 
seas) including postage.” 


Eschew obfuscation 


Good news. We finally have tire ratings 
stamped and molded into every tire [PS, 
April]. But lest they be too easily under- 
stood, tire manufacturers use codes for 
each category. Would someone please 
explain why it is not practical to stamp 


Uncle Henry's 


Newest Lockblade., 


“It’s a little Beast. Guaranteed? 


Slip a Cat Paw™ into your vest pocket and you'll dis- 
cover a dozen reasons a day to use this little ema 

It’s trim and slim, but packs the heavyweight features 
that make Uncle Henry world famous. 

The 3” stainless steel blade is totally rust resistant. 
Uncle Henry®, each Cat Paw is guaran- 
teed against loss for one year from date of warranty 


Like ev 


registration. 


Find out more about the entire line, U 
all made in the USA, send for the all 
new, free Old Timer® Almanac today. 


Ellenville. N.Y. 12428 


66,000 instead of 220? Why can’t manu- 
facturers just say in plain English what is 
meant? 

Richard G. Steinbrueck, Dunedin, Fla. 


The article states that traction and temper- 
ature resistance are scored with A, B, or C 
ratings. Then we are referred to an article 
in PS, April ‘80, to decipher what these let- 
ters mean. Please give those of us who 
have last year's issues boxed away in the 
basement a break. Which rating is best? 

W. E. Welch, Chicago Heights, III. 


Herb Shuldiner replies: "There's a good 
reason why the government doesn't want. 
tire manufacturers to stamp actual mile- 
age numbers, rather than a grading code, 
on their products. Actual tread-wear life 
depends on many factors, including road 
composition, driving habits, and tire infla- 
tion. The grading code reveals only rela- 
tive tread-life expectancies compared 
with other tires. 

"For traction and temperature resis- 
tance, an A rating is best.” 


Weakened Weekender? 


The “Weekender Sloop” home-built boat 
design by Susanne and Peter Stevenson 
[PS, March] intrigued me. But before | 
send away for plans and start building, | 
have one question: Wouldn't the flat bot- 
tom of the boat tend to weaken the struc- 
ture when waves from passing motor 
boats hit it broadside? 

Steve Herrin, Cheyenne, Wyo. 


Peter Stevenson replies: “The bottom of 
the Weekender is made from ‘/2-inch ply- 
wood with an extra coating of fiberglass— 
so it's not exactly on the skimpy side for a 
boat of this length. The bottom panels are 
bent down onto the 2'/«inch-thick center 
keel and have %-inch doublers at the mid- 
points of the chines. You are right: A flat- 
bottom boat will pound in a chop. But with 
this boat's light displacement and thick 
bottom panels, this is not a structural 
problem.” 


Acid test 


In Tom Johnson's story "Best Battery 
Yet?" [PS, April] he says that the alumi- 
num-air cell shouldn't be called a battery 
because "it doesn't store an electric 
charge as does the six- or 12-volt battery 
under the hood of your car." Sorry, Tom, 
but a lead-acid battery doesn't store an 
electric charge either. It generates electric 
current when a load is placed across its 
terminals. The common reference to it as 
a storage battery is erroneous. 

Ed Antal, Odenton, Md. 


Corrections: The contract to develop an 
advanced lightweight torpedo for the U.S. 
Navy ["What's New," PS, April] was 
awarded to Honeywell, Inc. McDonnell 
Douglas Corp.'s prototype (pictured) will 
not be manufactured. 

One of the tire manufacturers listed in 
the table with the article “Rating Radials” 
[PS, April] was misspelled. The correct 
spelling is Jetzon. uH 
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UNPROTECTED 


guardex 


Protects Every Square Inch Of Your Building 


Turns On Lights Automatically 
Powerful Electronic Siren 


Low Cost Computerized 
Burglar Alarm System 
Home - Office - Business 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
contro! adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


HOW CAN ONE SMALL COMPUTER PROTECT MY 

WHOLE BUILDING? 
Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8l pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


TURNS ON LIGHTS AUTOMATICALLY 
When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 


POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, (it can be only a second or two after the first break-in 
sound) the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 


The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights, radio, etc.. 
terminals for connecting 
optional outside siren and 
back-up battery ( battery not 
included); entry delay time 
control and sensitivity control. 


The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (6%" x 934" x 8") 
and weighs less than 62 pounds. 


EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 


BATTERY BACK-UP 
Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


WARRANTY 


One year, 100% parts and labor when returned to factory post- 
paid. A five year extended warranty is available for a charge 
f $25.00. 


o! 
OUTSIDE SIREN 


The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from main alarm, they are available with 50 feet of 
wire for $29.95. (Connecting terminals are provided on the back 


of the alarm). 
30 DAY NO RISK TRIAL 


This is your opportunity to purchase an alarm system directly 
from the fatar for only $239.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days of receipt for a com- 

lete refund. To order your Guardex 8000 alarm, CALL TOLL 
FREE to charge your credit card or send your check to 
Guardian Electronics, Inc. in the amount of $239.95 plus $4.95 
postage, handling and insurance. If you want the optional out- 
side pa: add $29.95. Optional outdoor 7" x 10” metal warning 
sign (stake not included) add $9.95. (California residents add 
6% sales tax.) 


(If you require more information, g S 
call during California business m | 
hours, Monday - Friday). | | 


Dealer Inquiries Invited 
CALL TOLL FREE California residents: 
(800) 423-5499 (213) 889-1414 collect. 
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31117 Via Colinas, Dept. PS Westlake Village, Calif. 91361 
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Meet the home of 
the future today! 


Now you can build 2,500 square feet of living 
space and actually cut monthly heating/cooling 
costs by up to 50 percent! Introducing the 
Cathedralite geodesic home. 

One- and two-story homes are now available. 
Our quality crafted, pre-assembled panels make 
construction of a Cathedralite geodesic shell 


Surgeons: 
Don't stitch — staple  : 


possible in just eight hours! And if you'd like to + 
expand your home in a few years, add-ons and 
room extensions are also available. t 
For the complete story from the world's larg- 
est manufacturer of wood geodesic structures, 
send $5 with the coupon below. We'll rush you 
our 42-page, full-color, mail-order catalog, plus 1 
our 12-page plans book containing 50 different 
floor plans! Just fill out and mail today to: N 
CATHEDRALITE, 820 Bay Avenue, Capitola, 
California 95010 (408) 462-2210. ^ 
For $5 we'll show you how! 
D YES! Enclosed is $5. Please rush me my 42-page, ^ 
full-color catalog and my 12-page floor plans book! 
[44] b 


Name 
Address 
City 


Zip 


CATE 


820 Bay Avenue, Capitola, California 95010 (408) 462-2210 


Using forceps to bring the skin edges 
together, the surgeon simply squeezes 
stapler's handles to close the incision. 


P “IN "n 10 DAYS, I'LL SHOW YOU HOW TO DO 1 


REAL MATH 


ON YOUR SCIENTIFIC CALCULATOR!” xr 
Quick. *Easy. *Guaranteed. *Fun, too! 


If it makes your skin crawl to imagine 
a surgeon bending over your abdomen 
| and saying, "Stapler, please," you're 
probably not alone. But even though it 
sounds rather cold, skin stapling is 


INTRIGUED BY CALCULATORS? Then you can 
tep up your math skills fast! Use my new method 

uidebook form. It's called CALCULATOR 
C ATCULUS and comes with this guarantee: If after 
10 days you're not astounded at the problems 
you're solving on your own calculator, return the 
guidebook for an immediate refund. 

But the point is - you won't want to send it back. 
For this is the easiest, fastest shortcut ever! The day 
you receive yout copy in the mail youll want to 
Put it to work, It's that excitin helpful 

My name is Dr. George Mc arty. | teach math 
at the University of California, I wrote this 
guidebook to cut through the confusion. It does 

just that — with worked-out examples, simple ex- 
ercises and practical problems — all designed to 
work with precision and magic on your calculator! 
'THODS. Need to evaluate functions, areas, 
Nu — solve equations — use curves. trig. polar coor- 
ae — find limits for sequences and series? It's all here! 
rou're in the biological. social or physical sciences, 
you uoe doing Bessel functions, carbon dating. Gompertz 
growth curves, half-life, future value, marginal costs, 
motion, cooling, probability, pressure — and plenty more 
(even differential equations). 

Important numerical techniques? Those algorithms are 
here, too-rational and Pade approximation, bracketing, con- 
tinued fractions, Euler's method Heun's method, iteration 
functions, Newton's method, predictor-corrector, successive 
subatitutions Simpsons method and synthetic division 

LOOK AT WHAT USERS SAY: Samuel C. 
MeCluney, J., of Philadelphia writes: 

‘CALCULATOR CALCULUS IS GREAT! For ten 
ears I have been trying to get the theory of calculus 
through my head, using home-study courses. It was 
not until 1 had your book that it became clear what 
the calculus was all about. Now I can go through the 
other books and see what they are trying to do. With 
your book and a calculator the whale idea becomes 
Clear in a moment, and is a MOST REFRESHING 
EXPERIENCE. I program some of the iterative prob. 
lems vou suggest and it always GIVES ME A 
THRILL to see it start wild guess and 


fut eer ee ore 


then approach the limit and stop. 

Professor John A Ball of Harvard College (author 
of the book Algorithms for RPN Calculators) 
writes: "I wish ] had had as good a calculus 
course 

Professor H. I. Freedman of the U. of Alberta, 
writing in Soc. Ind. Appl. Math Review, states 
There can be no question as to the usefulness of 
this book.. lots of exercises... very clearly written 
and makes for easy reading 

C.B. of Santa Barbara says: "Your book has 
iven me much instruction and pleasure. | do not 
hesitate to recommend it. ‘CALCULATOR 
CALCULUS is a book that inspires the reader to 
understand everything down to the last detail. You 
seem to have put your heart into the teaching 

IWANT YOU TO TRY THIS. So, if you act 

ou can invest in ‘CALCULATOR 
CALCUL IS for only U.S. $14.95 (to USA or 
foreign: add $1 for shipping, or $4 by AIR; in Calif 
add 90¢ tax). 

X*GET MY COMPLETE KIT, with a Bas 
calculator, a 200 p. Student Math Book, AND the 
guidebook, ALL for $39.95 (to USA oni add $2 
for shipping. or $5 by AIR: in Calif. add $2.40 tax). 
As pennywise Ben Franklin said, “An investment in 
knowledge pays the best dividends,” GET STARTED 

oe ax deductible for professionals. 

NSO RISK WHATEVER! Send for it today. Be 
sure to give me your complete mailing address with 
your check or money order. If you want to charge 
it (Visa or MC), tell me your card no. and exp 
date. Prompt shipment guaranteed. 


Thank you! 
Bop Ing 


EduCALC Publications, Dept. T6 
Box 974, Laguna Beach, California 92652 


ife 
elsewhere TOLL FREE 24-hour Ed Card orders: 
800—854-0561, Ext. 84: 
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less painful than stitches, and helps 
reduce scarring, too. With the recent 
introduction of disposable models, sta- 
pling may become a standard operat- 
ing-room procedure. 

Because the staples straddle the 
incision, they do not leave the “rail- 
road-track” scars that are caused by 
stitches, which dig into the skin. In 
most cases, the only scars left by the 
staples are minute pierce marks. 

Staples are also less likely to cause 
infections. Because they are stainless 
steel, they do not react with the body’s 
tissue the way sutures do. 

From the surgeon’s perspective, 
skin staplers offer the advantages of 
accuracy and, more importantly, 
speed. A closing that would take 30 
minutes using sutures can be done in 
less than five with a stapler. This, of 
course, helps patients, too: It lessens 
the time under anesthesia and gets 
them off the costly operating table 
sooner. 

Currently, 3M and U.S. Surgical 
Corp. are the major manufacturers.— 
Marita Begley 


Recreational refrigeration technology 
has leapt forward 100 years... and will never 
be the same poin In this explosive age of 


computers and integrated circuits . .. solid state 
technology has proudly given birth to a family 
of po! lightweight recreational refrig- 
erators. And in our great outdoors, tens oi 
thousands of solid state potios are efficiently 
eliminating the ice-age. The harrassed cooler 
owner, formerly left to the mercy of the remote 
and empty ice vending machine, has finally 
been liberated. 
THE PELTIER MIRACLE CHIP 

Jean Peltier noted the phenomena back 
in 1834. His experiments resulted in a new 
law of physics. He observed that by passing 
current through the junction of two dissimilar 
metals, heat began to flow away from the 
junction. Over the years, using rare and exotic 
metals, powerful Peltier devices have been 
created. Incredibly enough, a module no 
bigger than your watch now produces more 
cooling power than a 101b. block of ice. 
However, because of cost, the miracle chip has 
served only the scientific and aerospace 
fields... until now. 
KOOLATRON BREAKS THROUGH 
THE COST BARRIER 

Here was the challenge. The technology 
was expensive. Yet a high quality electronic 
refrigerator had to be designed at an affordable 
price. Koolatron engineers inded by 
encasing the costly eltier modules in a 
tough "coolerJike" chest Using quality 
materials and the best insulation available, 
a handsome, rugged, light-weight portable was 
achieved. Next, a control system was needed 
to tell the miracle chip what to do and when. 
Through sophisticated circuit design, 
asmall electronic "brain" was created. The job 
was [es 

low when you plug your portable into 

your vehicle's pee rette teen millions of 
electrons flow through the module... extracting 
heat from the interior ... electronically refrig- 
erating your food. Automatically, your battery 
voltage is measured. If rec] ig is required, 
a warning light starts to blink. Sensors measure 
the temperatüre you have selected. The circuit 
cycles power off and on to maintain that 
temperature. And if you choose to engage a 


The miracle 
solid state 
refrigeration 


Switch marked "hot", the process is reversed. 
Suddenly, as if by magic, your portable fridge 
isconverted into an ingenious food warmer. 
ButKoolatron's greatest achievement was to 
squeeze all this technology into a price tag of 
less than $200.00. 
SIMPLICITY ... WITH A WORLD OF USES 
Each of this family of portables has unique 
features. But all of them operate with basic 
simplicity. Using a supplied power cord, you 
just plug into your cigarette Toner orinto 
use current with the optional 110 volt adaptor 
and select the temperature you desire. It is 
just that simple. Yet the multitude of 
uses is endless. In summer or in winter, 
whether you travel once a year or revel in the 
out-of-doors, you'll be over-whelmed with the 
convenience, savings and versatility. Say 
good-bye to your ice chest The new world of 
electronic refrigeration is at your doorstep, 
awaiting your command. To go with you on 
m vacations or to your cottage. To refrigerate 
foods, beverages, dietetic food or even baby's 
formula. To serve you in your car, recreational 
vehicle, boat, plane or beside your pool To 
refrigerate dependably on your hunting, 
fishing, ampa and boating trips or in your 
motelroom. And in winter, at the flick of a 
Switch, your P10 or P34A will be your loyal 
servant, serving you hot foods during your 
skiing, snowmobiling and ice-fishing week- 
ends. But if winter finds you indoors, your 
table will quietly perform as an office fridge, 
Un wine fridge ... with the aid of your 
optional 110 volt adaptor. 
WHICH ONE COULD SERVE YOU BEST? 
The Koolatron Model PlO is the perfect 
personal fridge. It refrigerates 17-12 oz. pop 
cans or 15 lbs of food in air temperatures up to 
95°F. Hot foods will stay hot at the flick of a 
‘switch. Measuring 16" long, ll" high and 11" 
wide, it has ll qts. of. pare its rich 
blue polyprop; lene case. Weighing only 10 lbs. 
empty... the P10 is the perfect size and weight 
for a personal car fridge and food warmer. 
ie P34 is the ideal recreational fridge. 
Itholds over 40 lbs. of food or 48 beverage 
cans and refrigerates in air temperatures up 
to 95°F. Rugged ABS casing in sand beige 
colour with brown non-corroding latches 


and handle. Large 36 quart capacity (1.2 cu. ft) 


it weighs only 17 lbs. empty. External dimen- 
sions are 21" long x 16” high x 16" wide. The P34 
is a refrigerator only, with fixed temperature 
controls, providing family size capacity when- 
everitis needed. j 

The P34A is our top of the line recreational 
refrigerator and food warmer. It is the same size, 
colour, weight artd capacity as the P34 but 
includes food warming, adjustable temper- 
ature control and low battery warning indicator. 
For capacity, versatility and performance ... 
there is nothing better at any price. 
21-DAY MONEY-BACK GUARANTEE 

Koolatron Industries is the largest 
manufacturer of solid state recreational 
refrigeration in the world. Thus is a direct 

It of our efforts to provide the highest 
possible quality and service at the lowest 
possible price. We gons thatif you try any 
of our portables for 2] days... and are less than 
satisfied, we will peor enma your money. 
Your portable is backed by a written one year 
warranty and major service centersin New York, 
Arizona and Canada. So order today with 
complete confidence. Join the tens of thousands 
who already have. 


For rush delivery phone your order in collect to: 


0-705-737-0842 
Koolatron Industries Limited 
‘86 Harvester Ave, Batavia, New York 14020 


230 Bayview Drive, Barrie, Ontario, Canada 


Or use this handy order coupon. 
[€eolatron v»: 


Industries Limited 
56 Harvester Avenue, Batavia, New York 14020 
Canada: 230 Bayview Drive, Barrie, Ontario LAN 4Y8 
Send me with full refund privileges. | 
— Koolatron P10 at $139.00 ($149.00 in Canada) | 
—Koolatron P34 at $179.00 ($188.00 in Canada) 
——Koolatron P34A at $199.00 ($209.00 in Canada) | 


—— Koolatron 110V adaptor at $3995 (same in Canada) 
Please add $9.00 for handling and delivery per unit. 


pring. with unit 
| PEE e e AT aa 
(NY, Ont and Quebec residents add sales tax) 
| Tunderstand that I may retur any item undamaged 
within 21 days and receive a full refund ifI am not 
| satisfied. 
Dienclose my check or money order for 
| S — — — — —— 2r please charge it tomy 
| OVisa OMastercharge C] American Express 


AccountNumber 


ExpiryDate Send brochure only 
Signature 
(necessary to send merchandise) 
NAME 
ADDRESS 
| em STATE 


ZPCODE PHONE | 
EGLI GM MEAFs m mis i tl 


Dashboard 


CRT 


—on-the-road info 


at a glance 


Zenith's V-CRT can show standard dash 
information (top) or instantly flash an 
important message to you (above). It is 


Color TV screen in your 
car displays numbers, 
words—even pictures 


By WILLIAM J. HAWKINS 


You're lost. No road signs, no gas sta- 
tions, no help—but no problem. Push a 
button. 

The dashboard display in front of 
you goes dark briefly. Numbers that 
once showed your speed, rpm, and 
engine temperature suddenly disap- 


controlled by the car's computer system; 
to change the display, the computer is 
reprogrammed by changing the chip. 


pear—to be instantly replaced by a 
full-color road map pinpointing your 
exact location. Moments later, the dis- 
play returns to normal. 

That's the idea behind Zenith's V- 
CRT dashboard display. It's part of 
an on-board information system that’s 
totally flexible. It can show numbers 
or letters, flash warning messages, 
display pictures and graphics, or sim- 
ulate a conventional dashboard dis- 
play. The V-CRT (vehicular cathode- 
ray tube) is a picture tube—like the 
one in a TV—designed for auto use. 
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Unlike a mechanical or digital dis- 
play, a CRT can show anything and in 
any format. It converts an electronic 
signal into a picture—changing the 
display means merely changing the 
signal. That, of course, is hardly news 
to anyone who's seen a television set. 
The difference is that the V-CRT over- 
comes some major problems for auto 
use: brightness, X-ray exposure, 
sharpness, physical size, and the pos- 
sibility of implosion. 

Sunlight, for example, can wash out 
a TV image. To prevent it, the V-CRT 
uses special screen phosphors and 
operates at a much higher electron- 
beam current. Result: The display is 
10 times brighter than that of a con- 
ventional TV tube. 

The electron gun (which scans the 
screen to create the image) is designed 
to handle the larger current flow 
while still producing a small spot size 
for sharpness. And its beam can scan a 
full 110 degrees, allowing the gun to 
be moved up closer to the tube face. 
That keeps the overall depth of the 
tube to 7.7 inches, easily fitting into a 
standard dashboard. 

The glass bulb used for the tube can 
absorb far more energy in the form of 
X-rays than is produced by the CRT 
itself. The result, according to Zenith's 
vice-president for research and devel- 
opment, Len Dietch, isthat the V-CRT 
actually shields the car's occupants 
from some of the normal X-ray back- 
ground radiation they would other- 
wise be exposed to from the environ- 
ment. 

The glass bulb is protected by addi- 
tional outside packaging: If implosion 
should occur (in an accident, for exam- 
ple), no glass from the bulb will enter 
the passenger compartment. 

The V-CRT is intended for mid-'80's 
automobiles. (All Zenith has to do is 
sell Detroit on the idea.) Connected to 
existing or new microprocessor auto 
circuits and sensors, the display could 
show everything from fuel consump- 
tion to estimated time of arrival— 
with, perhaps, brief interruptions to 
remind you of an oil change coming 
up. 

Color graphics could mean instant 
pictures of stored information—maps, 
travel guides, even a pictorial draw- 
ing of your car chassis for servicing. 

The exact displays it will show 
depend on the computer's program. To 
provide updated and varied displays 
for new or different car models will 
simply entail a different set of pro- 
gramming instructions—easily done 
merely by replacing an integrated cir- 
cuit chip. By contrast, factory retool- 
ing is now required just to change the 
placement of a dash light bulb in a 
new-model car. us 


Kings and Box, 1 mg. "tar", 0.2 mg. nicotine; 10's, 3 mg. 
"tar", 0.4 mg. nicotine av. per cigarette by FTC method. 
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BARCLAY 


mr The pleasure is back. 


99% tar free. BARCLAY 


Warning: The Surgeon General Has Determined 


re That Cigarette Smoking Is Dangerous to Your Health. 
Also available in 100’s and Box 


You know that sinking feeling that can 
come over you when you stop-on a hill 
with a standard shift automobile? 

Well, now, in a Subaru, you don't 
have to hold your breath. With an 
exclusive Subaru feature called Hill- 

Holder, your car won't roll backwards. 
3 Just depress the clutch and 
brake, and the Hill-Holder automati- 
$ cally engages: 

When your foot is removed from 
the brake, the car will not roll back- 
ward, Mt 

In fact, it will remain motionless 
until thé clutch is released and the 
accelerator depressed to proceed up 
the hill. 

No-drifting back. No white 
knuckles. No sweat. You no longer go 
downhill on your way uphill. 


“AVAILABLE ON CERTAIN MODELS. ©) SUBARU OF AMERICA, INC 1981 


DETROIT REPORT 


By JIM DUNNE 


It's Super K 


Chrysler's big news for 1982 will be the 
introduction of a pair of luxury coupes 
using the K-body chassis (above). The 
Super K's, to be sold under new names in 
the Dodge and Chrysler lineups, will offer 
the same front-drive systems as Reliant/ 
Aries but will carry premium price tags—a 
couple of thousand dollars higherthan the 
K's. Other differences will include minor 
improvements in the chassis, front sus- 
pension, engine accessories, and hood- 
opening convenience. At first, only two- 
door models will be produced; later in the 
year, station wagons and four-door se- 
dans will be added. 


Loyal to mechanics 


Car owners wantto talkto their mechanics 
directly and are dissatisfied when their 
complaints are told only to a write-up 
man. That's one conclusion of a three- 
year study of consumer auto-repair atti- 
tudes prepared for the National Highway 
Traffic Safety Administration. Car owners, 
who spend an estimated $20 billion each 
year on repairs, search out quality service 
and, finding it, tend to be highly loyal cus- 
tomers. The study found that service sta- 


tions and independent garages are pre- 
ferred over new-car dealerships because 
customers want direct contact with the 
person performing the repairs. Cost of 
repairs and number of certified mechanics. 
are also important factors. 


Diesel all the way to the bank 


It costs 44 percent less to operate a diesel 
than a gasoline engine, according to a 
Dept. of Energy study. Diesel engines 
average 30 percent better fuel economy 
than gasoline types, and the fuel costs 
less at the pump. Overall, costs per mile 
for fuel are 3.89 cents for diesel engines, 
6.89 cents for gasoline models. Over the 
lifetime of a car, fuel savings are reckoned 
at $3,000, assuming that the price differ- 
ential continues. 


Favorites to bite dust 


When Chrysler switches completely to 
four-cylinder engines in 1983, two of 
America's most successful power plants— 
the 225 Slant Six and the 318 V8—will go 
out of production. The Slant Six, a main- 
stay of the Chrysler lineup for more than 
20 years, was used in a variety of Chrysler 
products, including the original Valiants 


Good news for jackrabbits 


Sudden starts waste gas, right? 
Wrong, according to a BMW study, 
which shows that three-quarter-throt- 
tle acceleration is more efficient than a 
slow, gradual speedup. Reason: Your 
engine runs more efficiently at a heavy 
throttle position, and makes the most 
ofthe gas it burns. At about 2,000 rpm, 
you should shift gears and accelerate 
the same way, getting into high gear as 
quickly as possible. (You can accom- 
plish the same thing with an automat- 
ic-transmission car by accelerating 
quickly, then letting up on the pedal to 
allow the transmission to shift.) Then 


let your engine loaf along at a steady 
speed near the 2,000-rpm level. 

The problem with slow acceleration 
is twofold: At slow speeds, the engine 
is doing little more than idling; and it 
must run longer to get from point A to 
point B. 

This advice runs counter to the read- 
ings you get from those computerized 
mpg meters, which will indicate poor 
fuel economy during fast acceleration 
[Mpg Meter," Aug. '80]. The reason 
for this is that most meters measure 
engine vacuum level, not fuel con- 
sumption. Their readings are accurate 
at cruising speeds but can be mislead- 
ing during acceleration from a stop. 
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and Darts. Its durability and dependability 
helped make those compacts the most 
successful the company ever built. The 
318, smallest of Chrysler's V8's, embodies 
all of the performance and durability fea- 
tures that Chrysler engineering is justly 
noted for. If the troubled auto maker is as 
successful with the 2.2-liter four now in 
the K-cars and the 1.8-liter four slated 
for Horizon/Omni in a couple of years, a 
big part of its future will be assured. 


Planned obsolescence 


Cadillac's 250-cu.-in. lightweight V8 that 
will be standard in 1982 models is slated 
for phase-out even before it gets into pro- 
duction. The 250, which replaces the inno- 
vative 368-cu.-in. V8-6-4 this year, will go 
by the board itself when the division con- 
verts to a V6 for the 19832 model year. It's 
a sign of Detroit's adaptability to the new. 
economic realities; in the past, new 
engines had expected lifetimes of at least 
20 years. Still, the 250 investment is not a 
major loss for Cadillac. The V6 is designed 
to be built on the same machines—with 
some modifications—that turn out the V8, 
a forethought that will save the company 
the $100 million cost of a new engine 
line. 


Leftovers 


The famous MG sports car went out of 
production last fall, but if you're lucky you 
might still find a new model left over in a 
showroom in this country. Jaguar Rover 
Triumph reports that a supply of models 
was on hand earlier this year. Parts will 
remain available for another 10 years, the 
company says. 


The future is electric 


General Motors estimates that it will be 
selling 200,000 electric cars a year by 1990 
and that after that electrics will continue to 
grow gradually in number. GM bases its 
electric planning on the fact that coal-fired 
power plants can produce electricity for 
hundreds of years, while petroleum fuel is 
running out. Looking far into the future, 
GM also believes that there will be a lim- 
itless supply of electricity from nuclear- 
fusion plants beginning in the third 
decade of the next century. The auto giant 
hopes to have its first battery-powered 
commuter car on sale in 1985. 


Bendix bucks trend 


While turbochargers are getting increas- 
ing use as engine-power boosters, Bendix 
Corp. is betting that supercharging is the 
way to go for small engines of the future. 
Turbochargers use the wasted power of 
the exhaust stream to pack more air-fuel 
into the engine, while superchargers are 
driven directly by the engine through a 
chain connection. Bendix claims that the 
lag in turbocharger boost at low speeds is 
an Achilles heel. The supercharger deliv- 
ers power during low-speed acceleration, 
when it's most needed, the company says. 
Bendix considers the supercharger's con- 
stant three-to-four-hp drag on engine 
power to be less of a handicap. 
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ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
several books on solar technology, and a lecturer at the University of Colorado. 


Sources of steam engines 


Following up on “Steam Power” in the 
January column, readers Allen C. Messer 
Jr., Brinton E. Jefferies, and others have 
provided some current sources of steam 
engines (most catalogs cost a few dol- 
lars): Semple Engine Co., Box 6805, St. 
Louis, Mo. 63144; Steam Power Products, 
RR 2, Koshkonong, Mo. 65692; Tiny Pow- 
er, Box G, Tehachapi, Calif. 93561; Scripps. 
Foundry, Box 188, Balmorhea, Tex. 
79718. 

Live Steam Magazine (Box 629, Trav- 
erse City, Mich. 49684) is published 
monthly for steam aficionados. 

Reader Messer modified a Freon com- 
pressor [PS, Oct. '55] into a steam 
engine. 


Quicky collector 


How practical would it be to put glazing 
directly over a metal roof to form a solar 
collector? 

Glenn Buchter, Lebanon, Pa. 


This has been done in the past with good 
results. However, please consider the 
warnings about overheating wood (below 
the metal roof) and the possible fire haz- 
ard. If the collector is to operate efficiently, 
you need insulation beneath the roof, 
leak-proof air ducts or water-pipe connec- 
tions, and a black surface on the roof. Of 
course, some method of supporting the 
glass under heavy snow or wind loads is 
also needed. if the roof is large, it may be 
difficult in the future to replace a broken 
glass cover in the center of the array. 


DHW from a boiler 


PS often mentions that oil burners are 
about 75-percent efficient. But what about. 
the efficiency of heating domestic hot 
water (DHW) in an oil-fired, residential 
boiler? | have heard that summertime effi- 
ciency can be 15 to 25 percent. 

Michael Hill, Fulton, Md. 


DHW heating in a coil-less heater or other 
boiler designed for space heating is very 
wasteful. This is an archaic design with no 
place in the current energy-scarce U.S. 
economy. The efficiencies you quote 
seem low but may be about right 
depending on the design and age of the 
system. Standby losses are very large 
with these systems. 


Low-temperature turbine 


| am of the opinion (perhaps mistaken) 
that someone could develop a low-tem- 
perature steam turbine for generating 
electricity powered by solar collectors. 
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Has any work been done in this area? 
Bob Van Halder, Salem, Ore. 


Low-temperature solar turbines have 
been built by Barber-Nichols Engineering 
(Denver, Colo.) and AiResearch (Torrance, 
Calif.). However, most have been very 
expensive prototypes. Because of ther- 
modynamic constraints, residential-size 
turbines using Freon have very high rota- 
tional speeds—above 50,000 rpm. Care in 
fabrication is essential. 

[Ormat Turbine (Box 68, Yavne, Israel), 
a research and development firm, built an 
organic-fluid, Rankine-cycle turbogenera- 
tor to run off flat-plate solar collectors and 
generate power for well pumping, but few 
were produced. That turbine has been 
revamped into much larger versions to 
draw on the thermal power of solar ponds 
(see “Solar Ponds,” PS, April), with an 
eventual capacity of between five and 50 
MW. Smaller turbines of this type are 
being used for industrial waste-heat re- 
covery.—Ed.] 


Nighttime shut-off? 


As a possible energy-saving technique, | 
want to install a timer to shut off the pow- 
er to my hot-water heater during non-use 
hours (10 p.m. to six a.m.). However, l'm 
concerned that it may take more energy to 
reheat the water in the morning than to 
maintain a constant water temperature 
throughout the day and night. 

Michael Lanza, Wall Township, N.J. 


When the power is off, the tank cools 
slowly. As it cools, the rate of heat loss 
also drops since the heat-loss rate 
depends on the difference between water 
and surrounding room temperatures. 
Therefore, you lose less than if the tank 
were on all night. However, you should 
check with your utility to see if you have a 
demand rate. This rate penalizes you for 
operating many appliances at the same 
time; or, in some cases, rates are higher in 
morning and early evening hours. The 
demand charge might cost you more than 
keeping the heater on all night. (To see 
how you can save money on hot-water 
heating see “Water Heaters,” PS, Feb. ‘78 
and "Flue-pipe Water Heater,” PS, March 
79) 


Vertical vs. tilted collectors 


It has been our experience that although a 
vertical solar collector will collect 15 to 20 
percent less sunlight than the same collec- 
tor mounted angularly, the 15- to 20-per- 
cent loss is normally negated through 
reflection of sunlight off snow cover in 
northern climates. 

Donald Roberson, New Richland, Minn. 


I have made some calculations of winter 
solar radiation on vertical vs. tilted (at lat- 
itude +15 degrees) surfaces—both with 
clean snow to the south. The calculation 
method is given in The Solar Heating 
Design Process, to be published soon by 
McGraw-Hill. The table below shows that 
tilted collectors intersect more sunlight. 
than do vertical ones in a month with 
more sun, such as March. In November, 
with less sun, there is little difference. 
Remember that tilted collectors also 
"see" the snow to the south of the collec- 
tor. Other factors also determine useful 
energy delivery of the system, including 
outdoor temperature and solar angles. 
Performance of vertical systems is typical- 
ly 15 percent lower over the year, but—as I 
noted in an earlier answer [PS, Nov. '80]— 
lower mounting costs may more than off- 
set that performance. 


Solar radiation (Btulday-sq.ft.) gain by 
two collectors 


November March 
City Tilted Vertical Tilted Vertical 
Minneapolis 957 946 — 1518 1366 
Denver 1258 1738 2050 1787 
Boston 907 892 1311 1170 
Kansas City 1356 1,336 1,529 1,338 


Unit confusion 


In Europe we have difficulty converting 
the units for insulation that you frequently 
use—the R-value—into more familiar SI 
units. Can you give us a conversion from 
Btu/hr.-sq.-ft.-deg. F to kcal/m?-h-deg. C? 

Walter Steemans, Deurne, Belgium 


The English units for R-value are hr.-ft.?- 
deg. FiBtu. One of these units is equal to 
0.176 m?-deg. CIW or 0.049 m?-deg. CIkJ. 
Since 1 kcal is equal to 4.19 kJ, the SI 
equivalent of R-1 is 0.205 m?-h-deg. Clkcal. 
For example, an R-19 wall has an R-value 
in your units of 3.9 (19 x 0.205). 


Wood in solar collectors 


The new solar specification from UL limits 
the use of wood to collectors operating 
below 194 degrees F. In our November 
1980 issue we suggested 250 degrees F as 
the maximum. Any solar collector of mod- 
erate efficiency will be hotter than 194 
degrees F on a sunny fall or spring day 
under no-flow conditions. The ignition 
point of wood is lowered over the years 
with prolonged solar exposure. us 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Won- 
dering about energy-conservation tech- 
niques for home heating or cooling? 
Every other month, alternating with "Ad- 
ventures in Alternate Energy," Jan Kreid- 
er answers selected questions from read- 
ers. Send yours to "Energy Questions,” 
Poputar Science, 380 Madison Ave., New 
York, N.Y. 10017. Individual queries can't 
be answered by mail. 

In the "Alternate-Energy Adventure” 
we present a project developed or report- 
ed on by PS readers, and pay $200. Sub- 
mit black-and-white glossies and a sketch 
to "Energy Adventure" at the address 
above. 


Precision 


spotlight 


Rotate the bottom of the Logotech 
spotlight against its angled base, and 
its beam shifts from straight down to 
horizontal. Since both the body of the 
fixture and the base are calibrated, it’s 
easy to adjust the lamp to the exact 
angle you want. If you've ever tried to 
align a series of spotlights on a paint- 
ing or to coordinate room lights, you 
can appreciate what a frustration sav- 
er this quick-setup feature can be. 
The spotlight body is a unique ellip- 
tical cylinder, It’s cut at less than a 
45-degree angle, and the resulting 
cross section is a circle, matching the 
shape of the fixed base. Rotating the 
two parts against one another is akin 
to adding or subtracting their com- 
bined angles. In addition to the flexi- 


bility of the vertical angle, the entire 
unit rotates 360 degrees on its base. 
Designed by Emilio Ambasz and 
Giancarlo Piretti of The Design Cen- 
ter in New York City, the spotlight 
system won a 1980 Design Excellence 


Award from the Industrial Designers 
of America. It’s distributed in the U.S. 
by Omega Lighting, 270 Long Island 
Expressway, Melville, N.Y. 11747. 
The spotlight fixture is sold in two 
sizes and accepts most common bulbs. 


It has its own complete line of reflector 
shapes and other spotlight accesso- 
ries. The spotlight is manufactured in 
Germany by Erco, and will only fit on 
track systems made by that compa- 
ny.—Paul Bolon 


= 


To the campsite, worksite, cabin 
or beach. Aboard a boat, on a camper, 
ina pickup or trailer. Anywhere you've 
got the need, Kawasaki can give you the 
power. Dependable, quiet, economical 
power, from the easy-toting KG550. 

This 36.6-pound lightweight is small 
in price, yet big on features. Circuit- 
breaker protection means theres no fuses 
to replace. And individual AC & DC 
outlets allow you to charge your car 
battery and run other electrical needs 
simultaneously. 

Ask your local Kawasaki dealer 
about the KG550 or one of the other 
Kawasaki Portable Generators. He's listed 
in the Yellow Pages. 


Kawasaki 
Portable Generators 


From 500 to 2900 watts. 
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_BUILD BY THE 
STANLEY RULE. 


Belt clip (on back) 
for on-the-job 
carrying convenience 
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Tru-Zero hook for accurate 
inside and outside measurements 


The #1 rule of Super Doers is 
"do it right" And that means using 
Stanley's #1 selling Powerlock® 
rules. Lengths from 6 to 25 feet; 
blade widths of 12”, 34" and our 
extra wide 1" blades that stay rigid 7 
up to 7 feet. Measure up to any 
project, with Stanley. The tools 
used by America's Super Doers. 


CITXIITS helps you do ings right 


91981, Stanley Tools, Division of The Stanley Works. Super Doers is a trademark of Stanley Tools. 
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Glass-walled 
building saves 
energy and view 


Like giant sets of Venetian blinds, rows 
of airfoil-shape white louvers hang be- 
tween the double glass walls. 


As the sun rises over Niagara Falls, 
the first rays of light strike sensors on 
the east side of a nearby corporate 
office building belonging to Hooker 
Chemical Company. The sensors sig- 
nal a central computer, and motorized 
rods begin to drive rows of louvers 
open. 

Air in the four-foot space between 
the building’s double glass walls heats 
up in the sunlight and moves by con- 
vection to shaded areas on the other 
side. The computer, meanwhile, mon- 
itors temperatures on the floors and 
opens vents to provide heat when and 
where it's needed. If too much heat 
builds up in the walls, another set of 
sensors alerts the computer, and vent- 
ing dampers are opened at the top of 
the cavity. At night the louvers close 
completely, and the building retains 
heat. 

The louvers, however, were ear- 
marked for more than one purpose by 


the architect, Cannon Design Inc.:, 


They provide interior lighting, which, 
like the solar heat, is gratis. Day- 
light conditions prevail in a 15—20- 
foot zone close to the glass walls. Arti- 
ficial lights supplement the daylight 
here and provide most of the lighting 
for the center of the building. These 
lights, like the vents, fire alarm, inter- 
com, and security system, are con- 
trolled by the computer. 

The building is scheduled for com- 
pletion this fall. Designers say the 
total energy saving will be just over 50 
percent compared with "energy-effi- 
cient" buildings located in similarly 
cold, but much less scenic, climes.— 
Marita Begley 
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An open and shut case 
for owning your own phone. 


SHUT 


dá 
d 
g 
8 


You may not realize it, but 
you pay the phone company 
a monthly rental charge for 
every phone you have in 
your house. And those 
monthly telephone rental 
charges keep going up! 
One way to beat the sys- 
tem is to buy an ITT Ultra 80™ 
phone at your favorite retail 


Memory Redial Button 
redials busy number 
automatically 


Extra-long 14’ cord 


Actual Size: 
64" X 2h" X2" 


store. With an ITT Ultra 80™ 
you only pay once and the 
phone belongs to you. So 
you never have to pay those 
monthly rental charges 
again! The savings can be 
substantial. 

You can't get a phone like 
the ITT Ultra 80™ from the 
phone company, either. You 
just slide it open to use... 
close to hang up! And the 
Ultra 80™ features push- 
button dialing that works on 
both rotary or tone systems. 


A Memory Redial Button that 


redials a busy number at the 
touch of a button. A Ringer 
Shut-Off Switch that turns off 
the ringer when you don't 
want to be disturbed. Plus a 
button that gets you a dial- 
tone without hanging up. 
You'll like the way the 


Pushbutton dialing 
at rotary cost 


Ultra 80™ works...and every- 
one who sees it in your home 
will like the way it looks. It 
comes in two popular de- 
signer colors—almond beige 
and cocoa brown, each with 
accent trim. It's a little deco- 
rator touch that can mean so 
much! There's even an op- 
tional wall holder for your 
kitchen or den. And the Ultra 
80™ is a snap to install. Just 
plug it in. That's all there is to it. 
The ITT Ultra 80™ is just 
one of dozens of quality ITT 
Own-A-Phone® telephones 
available at retail stores 
everywhere. For the store 
nearest you, just call this toll- 
free number: (800) 526-4262. 


ITTUItra80 
Telephone 


Ringer Shut-Off 


ITT 


ITT Consumer Specialty Products Division, International Telephone and Telegraph Corporation, Clark, New Jersey 07066 © 1981 ITT 


"SAY, SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 
[AAA i 


Baffling backfire 


Under load, my '71 Jeep Wagoneer 232 
backfires through the carburetor until the 
engine is fully warmed up. A new carbu- 
retor, ignition wires, manifold gasket, and 
a valve job have not helped. Fuel pressure 
and volume are okay. Raising the fuel lev- 
el in the carb 4s in. and increasing the 
choke setting helped slightly. The air 
pump was removed, various vacuum 
lines plugged, and the distributor retrofit- 
ted with a vacuum advance for a 1970 
model (pre AIR vintage). No difference 
was observed. The intake manifold has no 
leaks. Manifold vacuum is slightly low at 
16% in. The valve timing seems to check 
out okay. 
We're stumped. Any ideas? 
Dave Orum, Painted Post, N.Y. 


Chances are you're running too lean (not 
enough choke) during warm-up. But late 
ignition timing or a plugged exhaust 
might also be the cause. 


is leaded fuel okay? 


I have a 1980 Toyota pickup truck, model 
SRS (with the 2.2-liter engine and manual 
transmission). 

Although the truck has no catalytic con- 
verters in the exhaust system, the owner's 
manual calls for unleaded fuel. Out of curi- 
osity, | inquired at the dealer service 
department about why unleaded fuel was 
needed. | was told that engine damage 
would occur if leaded fuel was used. Is this 
so? 

N. John Newbold 
Duncan, British Columbia 


Leaded fuel won't hurt an engine, as long 
as it is of the correct octane. But it 
increases polluting emissions. 


Four-cylinder versus six 


| have a 1975 Plymouth with a slant-six 
engine and 75,000 miles on the odometer. 
I haven't had any major problems with it. 
Could | expect the same service from the 
four-cylinder engine now being used in 
Plymouth and Dodge cars? How do they 
compare? 

Harold Sprank, Muir, Mich. 


About the same. 


Engine pings 

My 1978 Datsun B-210 pings, but only 
after it warms up and mostly on the high- 
way. | checked everything possible and 
used premium gas, but this didn't help. 
Then | read that heated air coming 
through the preheater hose from the man- 


ifold could cause preignition. Disconnect- 
ing the hose would stop the pinging. | 
asked a Datsun factory rep about this, and 
he said he had run across a few cars with 
this problem but didn't know what caused 
it. 

My car had never done this until about 
three months ago. Would you have any 
ideas why it happened? Will running the 
car with the hose off hurt the engine or its 
performance? The only repair work ever 
done to the car was a new head gasket and 
a muffler, which ! put on last July. By the 
way, the control valve for the heated air 
works. 

Jerry Caron, Berkley, Mass. 


Hot air enriches the fuel mixture because 
you have the same fuel flow, but with air 
that is less dense. Compression pressure 
also drops because hot air is expanded 
and is lighter by volume. 

Generally, removing the preheated air 
hose is not a good idea. The results are 
likely to be an engine that stumbles until it 
reaches operating temperature—and re- 
duced gas mileage. 

Check the heated-air door in the air- 
cleaner snorkel. It should block off the hot- 
air hose after the engine is warmed up. | 
suspect it's not doing that, so you're get- 
ting preheated air through the carb all the 
time. 


Rear-end noise 


1 have a 1978 Chevette. There is a hum in 
the rear end that comes in only during 
acceleration. The noise is less above 45 
mph. | have had all new bearings 
installed, and there is no abnormal gear 
wear. 

Paul Fedak, Nanticoke, Pa. 


All rear ends make some noise. Don't mis- 
take normal noise for excessive noise. 
Padding under the floor mats and seats 
can help reduce normal noise. 

A bad mesh between the ring-and- 
pinion gears can cause excessive noise, 
which may be your problem. If so, the only 
fix is a new ring and pinion, carefully 
installed and adjusted. 


Wants too much 


| intend to pull a camper that has a 2,000- 
pound loaded weight and a 250-pound 
tongue weight. My car is a 1976 Pinto with 
V6 engine, automatic transmission, and 
26,000 miles on the odometer. It is rated 
for 1,000-pound towing and 100-pound 
tongue weight. 

The car will be fitted with a trans- 
mission cooler rated for 10,000 pounds 
GVW, transmission temperature gauge, 


water-temperature gauge, air shocks, and 

a class-one hitch. Assuming | don't drive 

through any mountains, what kind of trou- 

ble can | expect from my car towing this 
trailer? 

Gary Wohler 

Mount Ephraim, N.J. 


I'm afraid you're going to end up in a sit- 
uation where the tail is wagging the dog. 
You'll overwork the car and be a hazard to 
yourself and others on the road. Don't for- 
get, you're not going to pull this trailer 
strictly on flat, smooth roads with no head 
winds. What about hills, substandard 
roads, sudden defensive maneuvers, and 
panic braking? The game you want to play 
is dangerous, and you could end up a 
dead player. Don't do it. 


Oil guzzler 


My 1975 gasoline-powered VW Rabbit is 
using five quarts of oil every 1,000 miles. It 
has 46,000 miles on the clock. 
Compression readings are 145, 155, 
165, 165. After squirting in some oil, 
they're 175, 180, 180, 180. Plugs one and 
two turn black the fastest. | can see that 
some oil is being blown out of the crank- 
case vent (on the valve cover) and sucked 
inthroughthe carburetor. What's wrong? 
Richard R. Best 
Fajardo, Puerto Rico 


You've probably got stuck rings. Try add- 
ing Rislone (or a similar product) to the 
crankcase oil according to instructions on 
the can. If that doesn't help, remove the 
head. Install new valve guides and seals. 
Check the piston rings; free them up or 
replace as necessary. 


Fuel boils in carb 


My 1975 Honda Civic with a CVCC engine 
has performed very well for 61,000 miles, 
with one irritating and dangerous excep- 
tion: The fuel in the carburetor boils vio- 
lently and floods the engine almost every 
time it is stopped for more than a few 
minutes at normal operating tempera- 
tures. During hot weather, it requires sev- 
eral blocks to run smoothly after hot starts 
and fills my garage with fuel vapors after 
shutdown. 

The local Honda dealer says that it's a 
design problem with no known cure short 
oftrading for a newer model. What do you 
say? 

Duane Ottmar, Springfield, Mo. 
You need a baffle between the intake 
manifold and the carb float bowl to block 
off some of that heat, and an air-duct hose 
running from the grille to the carb. 


Each month, Smokey Yunick answers 
questions on cars—family cars, high-per- 
formance models, and racing vehicles. 
Got a problem? Send it to: "Say, Smok- 
ey—", Popular Science, 380 Madison Ave., 
New York, N.Y. 10017. Smokey reads all 
letters, answering those he feels are of 
widest interest. Due to the large volume of 
mail, Smokey cannot reply to letters that 
are not answered in his column. 


JULY 1981, | 19 


SCIENCE NEWSHRONT 


By ARTHUR FISHER 


New cryogenic alloys 


Conventional structural steel has a decid- 
ed handicap at very low temperatures: 
Even the strongest will fracture like pea- 
nut brittle. That means that pressurized 
tanks used to store and transport liquefied 
natural gas, liquid nitrogen, and other 
gases at cryogenic temperatures must be 
made of stainless steel. Stainless resists 
shattering but is very expensive because 
stainless alloys contain large quantities of 
(mostly) imported nickel. 

Now researchers at the University of 
California's Lawrence Berkeley Laborato- 
ry have developed two new nickel-free 
steels that are virtually immune to 
impacts at temperatures hundreds of 
degrees below zero Celsius. The break- 
through came by modifying the grain 
structure of the alloys, in one case 
through adding boron, an element abun- 
dant in the United States. The LBL team, 
consisting of J. William Morris, S. K. 
Hwang, and N. Niikura, has been com- 
mended by the Department of Energy's 
Materials Science Program for making the 
most significant contribution among nine 
DOE labs in the energy-related fields of 
metallurgy and ceramics in 1980. 


Fiber-optics fix 


Physicists at IBM’s Research Division 
have found what may be a remedy for a 
problem faced by long-distance light- 
wave communications. In the photo be- 
low, Daniel L. Grischkowsky, left, and 
Hiroki Nakatsuka are monitoring picosec- 
ond pulses of laser light transmitted 
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through a very long optical fiber—the 
glowing object at right center is actually a 
Coil of fiber 300 meters long. The problem 
is that the pulse is distorted by dispersion 
as it travels. The dispersion stems from 
the fact that longer wavelengths of light 
travel faster than shorter ones in the glass 
fibers. But research had shown that a laser 
pulse traveling through an alkali metal 
vapor would, under certain conditions, 
display exactly the opposite effect, with 
shorter wavelengths traveling faster than 
longer ones. Therefore, it should be pos- 
sible to recompress the pulses by passing 
them through vapor. In the IBM experi- 
ments, a metal-vapor cell just 50 centime- 
ters across exactly compensated for the 
dispersion in 300 meters of optical fiber. 
By providing for multiple passes through 
such cells, messages traveling over kilo- 
meters of fiber could be recompressed. 


Diesels and soot 


"A car with a diesel engine will get 25 
more miles per gallon than the same car 
with a gasoline engine," says Dr. Richard 
Sapienza of Brookhaven National Labora- 
tory, "but at the same time, the diesel car 
emits about 13 pounds of soot every 
10,000 miles,” about 50 times as much as 
the gasoline-engine car. And therein lies a 
dilemma that Dr. Sapienza and his col- 
leagues are trying to resolve. 
Environmental and health experts wor- 
ry about the effects of this kind and 
amount of soot, which is mostly carbon 
but can carry a variety of hazardous pol- 
lutants. Although more research needs to 
be done before definite conclusions can 


be reached [SNF, PS, Jan.], a number of 
studies have linked diesel exhaust with 
emphysema and other respiratory ail- 
ments. 

Dr. Sapienza told a spring meeting of 
the American Chemical Society that add- 
ing small amounts of alcohol to the diesel 
fuel and platinum to the walls of the 
engine reduced soot by 80 percent in pre- 
liminary tests. He noted that automotive 
engineers believe soot is formed during 
combustion—in the fuel-air mixture and 
on the sides of the combustion chamber. 
Both the alcohol and the platinum engine 
coating are thought to trap soot precur- 
sors, or "seeds," before solid particles of 
soot can coalesce. Present exhaust treat- 
ments, such as traps, are designed to con- 
trol soot after it has formed—"'when it is 
already a problem," says Dr. Sapienza. 


Modeling the hand 


The device in the X-ray photo above is 
being used by a team of mechanical engi- 
neers, orthopedic surgeons, physical ther- 
apists, and others at Louisiana State Uni- 
versity to create a complete mathematical 
model of the human hand. David Thomp- 
son, a professor of mechanical engineer- 
ing at LSU, feeds data on how various 
bones, ligaments, tendons, and muscles 
interact into a computer, which checks the 
fit using the model's equations. Team 
members can compute how various 
changes in the anatomy of the hand, 
caused by accident or disease, will, in 
time, affect hand motion. Eventually, the 
model will help surgeons and therapists 
correct deformities more effectively. 


Milestone molecule manifested 


Guess how many uniquely individual 
chemical substances have been reported 
inthe scientific literature since 1965, when 
the American Chemical Society's Chemi- 
cal Abstracts Service began keeping track. 
Morethan five million, you say? Quite cor- 
rect. The five-millionth, recorded last 
winter, is a new plant alkaloid discovered 
by scientists at the University of Pennsyl- 
vania. It is named, appropriately, Grandi- 
rubrine. 


Continued 


Let's bring Fourth of July drinking into focus. 


There are signs that warn STOP: Take your last Whenever you've had 
us when we are overdrinking. drink of the day hours before enough, a little flag should go 
We may lose our coordina- you plan to leave for home. up to tell you. And we salute 
tion. Our speech may become LOOK: This weekend, those who obey that flag this 
slurred. Even our vision may even cautious drivers should Fourth of July. 
be momentarily impaired. become more cautious, espe- 

We will all have a safer cially at night. After dark, The House of Seagram 
and happier holiday weekend the number of alcohol-related 
if we take the following simple ^ auto accidents increases. Forrenrinte please write Advertising Dept. Pe 781; 
precautions: LISTEN: Ask yourself, 375 Park Ave. NY, NY. 10152. 


“Have | had too much to drink?" 
Then listen. If the answer is 
yes, don't drive. 


You've got 
the whole band 
in your hand. 


Now Casio introduces five The Casio VL Toneis an amazing 
instruments and a rhythm new instrument that's so advanced, 


section-in the new V. evena person whos never tried play- 
ing Chopsticks can compose a rec- 


ognizable song, the first time out 

The secret is Casios develop- 
mentof a very small computer chip 
that has a very large capability With 
it, the VL-Tone lets you pick any one 
of 5 different instruments to play; 


record up to 100 musical notes and 
play them back; select pitch and 
tempo; go up and down 2% octaves; 
and if you want to hear the beat of a 
different drum, choose from 10 pre- 
programmed rhythms that swing 


Írom rock to rhumba 

The VL-Tone is battery operated 
and has its own speaker or can be 
plugged into a hi-fi or professional 
amplifier. And, so portable you can 
take your act anywhere. 

Even more amazing, in addition 
to being an incredible musical in- 
strument its also a full-function 
calculator. 

So, if you're known as a one- 
fingered player or an accomplished 
musician, the Casio VL-Tone 
can put a whole world of music 
in the palm of your hand. As well as 
a song in your heart. 


AT CASIO, MIRACLES NEVER CEASE. 


Casio, Inc. Consumer Products t. 15 Gardner Road, Fairfield, N.J. 07006 New Jersey (201) 575-7400, Los Angeles (213) 923-4564 


Science newsfront 


[Continued] 


Oil picker-upper 


A new and powerful device for removing 
oil from marine environments—even 
when the oil is frozen—has been devel- 
oped by a Swedish engineering firm: 
Oljedestruktion AB Arne Larsson of Sol- 
lentuna. The unit can be mounted on a 
Ship or between pontoons, or suspended 
from a helicopter. Its business end con- 
sists of a horizontal, rotating screw-pump 
drum approximately eight feet long and 
2'2 feet wide. The drum has raised edges 
that form threaded channels converging 
on the drum's center. Powered by a 170- 
hp diesel engine, the drum sucks oil 
through an inlet and into storage tanks via 
a drainage pipe. 


Out, out, damned scratch! 


American Optical Corp. has introduced a 
new coating for plastic eyeglass lenses 
that it claims results in greatly increased 
resistance to scratching. Scratches on 
plastic lenses are a common annoyance, 
especially for those who are given to 
cleaning their glasses on neckties, bar 
cloths, antimacassars, or anything else 
handy. The photo above demonstrates 
the effectiveness of the new coating, 
called Permalite. It shows a plastic lens, 60 
percent of whose surface has been protec- 
tively coated. After coating, the lens was 
rubbed with steel wool over both coated 
and uncoated parts. The difference is, 
shall we say, clear. 


Implant for diabetics 


Surgically implanted pacemakers for pa- 
tients with heart disease have been 
responsible for maintaining many thou- 
sands of lives ever since they became 
commonplace. Now the implant idea has 
been extended, experimentally, to cope 
with another major health problem—dia- 
betes. Developed by Sandia National Lab- 
oratories and the University of New Mex- 


ico School of Medicine, an electronically 
controlled unit that delivers insulin on a 
programmed basis has been temporarily 
implanted in the abdomen of a 41-year- 
old diabetic man. 

In diabetes, the ability ofthe pancreas to 
manufacture insulin is impaired, and 
many diabetics require daily injections of 
the hormone. The new implant works 
much like a normal pancreas, except that 
insulin is pumped into the patient's 
abdominal cavity, where it enters the por- 
tal vein and flows to the liver. 

In the photo below, the top of the unit's 
case has been removed to show its tiny 
pump and motor, which, with electronic 
controls and two lithium batteries, are 
enclosed in a thin titanium case to make 
up an 11-ounce package. Key to the sys- 
tem is a peristaltic pump driven by a sole- 
noid motor originally built at Sandia for a 
weapons-control system. The patient 
varies the amount of insulin delivered, 
according to dietary input, with a hand- 
held programmer. ui 


The most advanced way to take 
your pulse is Insta-Pulse, developed by 
neurophysiologists and engineers at 
Biosig, Inc. Portable and rugged, 
Insta-Pulse gives you instant LED digi- 
tal reádout of your heartrate, and a 
| flashing dot shows each beat. Turns on 
| and off automatically when you grasp 
the nickel bands. And Insta-Pulse is 
the only heartrate monitor that works 
on the same principle as a hospital 
electrocardiograph (EKG). About the 
| size and feel of a running relay baton, 
11* long, 1%” in diameter, and 
weighs only 10 ounces. Strikingly 
designed in black and white, encased 
in clear lucite. Shock resistant too. 
And Insta-Pulse consumes so little 

| power that its 9-volt battery lasts up to 

| one year. Comes with one year limited 

| warranty, and The Sharper Image 
| | 2-week return privilege. 

Heartrate is a primary indication 

| of how the body is reacting to exer- 
cise, stress, or the people in your life. 
With Insta-Pulse, you'll have this infor- 
| mation literally at your fingertips. 


ORDER NOW TOLL-FREE 
Credit card holders may use our toll- 
| free ordering number. Or send check 
| for $149.00 plus $2.50 delivery. Ada: 
| $8.94 tax in California. 


| (800) 227-3436 
In California (800) 622-0733 


| 260 California St., 
| San Francisco, CA 94111 


(415) 788-4747 
| ©1979 The Sharper Image 


JULY 1981 | 23 


Programmed 
cooling 


improves your comfort, 
lowers your energy bills 


Microprocessor controls in 
window air conditioners 
and whole-house systems 
give new flexibility 


By EVAN POWELL 


Microcomputer-based controls have 
added versatility, reliability, and ac- 
curacy to many new appliances and 
tools. Now computerized air-condi- 
tioning systems can bring additional 
benefits: greater comfort, energy 
economy, and easier servicing. 

Computerized air-conditioning con- 
trols automatically adjust tempera- 
tures upward at preset intervals for 
greater energy efficiency. You needn’t 
waste electricity cooling rooms when 
no one is around. And recently, testing 
a new Sears computerized window 
model, I discovered some fringe bene- 
fits: A built-in computer can help pre- 
vent compressor overheating and 
damage following a power failure, and 
it can shut off the unit during low- 
voltage brownout conditions. 

Microcomputers are also being used 
with heat pumps. And a number of 
companies are marketing retrofit 
computerized controls for existing air- 
conditioning and heating systems 
(“Computerized Thermostats,” PS, 
Oct. '79]. 


Temperature economy 

The versatility of computer pro- 
grams ensures the most economical 
operation from your cooling system. 
The value of temperature set-back for 
heating (and set-up for cooling) has 
been established in several studies. 

A "real-life" two-year study spon- 
sored by Honeywell at Edmond, Okla., 
verified previous computer simula- 
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tions [PS, Oct. ’80]. Honeywell also 
found that, for cooling, homeowners 
saved most when they set their ther- 
mostats up by five degrees or more for 
17 hours per day. 

"It's very important to set up during 
the right part of the day," says Cliff 
Moulton, manager of marketing for 
Honeywell. The ideal set-up time for 
most homes in the Edmond study was 
10 a.m. to five p.m.—hours when fam- 
ily members are likely to be out. The 
families whose homes were monitored 
by sensing devices and recording 
equipment saw energy bills drop an 
average of 23.4 percent from May to 
September. 

Comfort is another benefit with 
computerized control. While testing a 
General Electric control for heat 
pumps, GE's manager of applications 
engineering, Chuck Erlinson, in- 
stalled the microprocessor unit in his 
home with special circuits so the exist- 
ing conventional thermostat could be 
Switched in and out. Chart tracings of 
temperature made during the moni- 
toring period were much more con- 
stant for the microprocessor unit than 
for those with the conventional ther- 
mostat. 

This corresponds to my findings at 
our studio-experimental home with a 
SmartStat 1000 coupled to a Coleman 
high-efficiency heat pump. The 
SmartStat, marketed by Johnson 
Controls, is a programmable set-back/ 
set-up control for heat pumps that 
replaces an existing thermostat. 

Reliability is another reason for 
using computerized controls. I've 
found that any electronic device that's 
going to fail will usually fail within 
the first few weeks of operation. That's 
covered by the warranty. After that, 
there's none of the mechanical wear 
andarcing that occurs in conventional 


controls and reduces their operational 
lifetimes. 


Computerized room cooling 


Sears' model 17905 is the first win- 
dow air conditioner to use computer- 
control technology. I discovered its 
versatility during the pleasantly 
warm but humid days of early spring 
in South Carolina. Tap the HUMIDITY 
CONTROL pad on the touch panel and 
the unit cycles on at intervals to 
remove moisture with minimum cool- 
ing. According to Sears, it's the equiv- 
alent of a 20-pint-per-day dehumidifi- 
er. The control gradually slows the fan 
as the desired temperature is reached, 
keeping power consumption and noise 
down. Electronic temperature sensing 
keeps temperatures very consistent. 

Short-cycle protection is another 
feature built into the Sears unit. In 
conventional models, a brief line-volt- 
age interruption can damage wind- 
ings when the compressor attempts to 
restart before pressures equalize and 
unlock the rotor. The Sears model pre- 
vents this by delaying start-up for 
three minutes after power returns. 
You have to reprogram the computer 
after a power interruption. 

Another protective bonus in the 
Sears microprocessor control is built- 
in brownout protection. If the voltage 
falls below a predetermined level, the 
unit shuts off until the normal power 
level is restored. 

But the microprocessor's most im- 
portant job is controlling set-up peri- 
ods when no cooling is required. In the 
Sears unit, this takes the form of an 
on-off cycle. You set the shutdown 
time by touching the OFF TIME pad, 
then programming the time you'll 
leave home. Next, touch ON TIME and 
enter a time about one hour before 
your return. This program stays in the 


unit’s electronic memory until it is 
changed or erased. On weekends or at 
other times you can override it by 
touching the TIMER ON/OFF pad. 

The NIGHT SETTING pad and its pro- 
gram allow the temperature to rise 
four degrees one hour after you touch 
it and go to bed. Five hours later, 
before wake-up time, the thermostat 
returns to the original cooling set- 
ting. 

The high-efficiency (9.6 EER) 
9,000-Btu Sears model sells for about 
$550 and should be available nation- 
ally by the time you read this. 


Central-cooling controls 


I've already mentioned the Smart- 
Stat, the first set-back/set-up control 
intended for heat-pump systems. Now 
there's a new kid in town. General 
Electric’s DMC 2000 operates only 


Front panel of computerized air condition- 
er from Sears (top left) slides open to 
reveal sophisticated controls. Touch pads 
(top right) let you enter night setting, start- 
stop times, humidity control. York's ther- 
mostat for its Enmod heat pump (left) also 
lets you program automatic night set-ups 
for energy savings. GE's DMC 2000 con- 
trol (above) indicates time of day and 
indoor or outdoor temperatures. 


with its new Executive II heat pump, 
which features a two-speed compres- 
sor. The 2000 has a self-diagnostic fea- 
ture, which monitors sensors within 
thesystem. If anything gets off course, 
a service light alerts the user to notify 
the repair department. The service 
technician plugs in an analyzer, and 
the control indicates the trouble 
area. 

The DMC 2000 provides up to two 
temperature changes a day, and its 
display can also indicate outside tem- 
perature. When remote sensors are 
used, it averages the input for an indi- 
cation oftemperatures throughout the 
house. The sTANDBY pad keeps temper- 
atures in an unoccupied home from 
rising above 85 degrees F or falling 
below 55 degrees. 

York's computerized control, used 
in conjunction with a Yorkguard com- 
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puter module in its heat pump, also 
provides a self-diagnostic feature. 
Electronic sensors control defrost time 
and auxiliary-heat input based on 
actual outdoor conditions. 

York has also put microcomputer 
technology to work in its Enmod resi- 
dential heat pump. In this model, 
which costs about twice as much as 
York heat pumps with single-speed 
compressors, the speeds of both the 
compressor and fan are varied. In- 
stead of cycling the compressor on and 
off, the Enmod modulates the 60-Hz 
line current to lower frequencies, 
using a new inverter and microcom- 
puter control to vary compressor and 
fan speeds. The company claims En- 
mod consumes 17 percent less energy 
than its conventional heat pumps. 


Retrofit controls 


Both Honeywell and Texas Instru- 
ments are marketing retrofit comput- 
erized controls for air-conditioning 
and heating systems, but not for heat 
pumps at this time. T's 4FA23 has 
three independent operating modes 
that give a total capability of seven 
different temperatures and six differ- 
ent times. It wires directly into the 
existing 24-volt thermostat circuit in 
most cases, although oil furnaces and 
gas furnaces with electronic ignition 
may require the addition of an isola- 
tion relay. 

Honeywell’s T-800 control, also for 
conventional heating-cooling sys- 
tems, allows for day and night set- 
back and set-up periods. A FIVE-DAY/ 
SEVEN-DAY selector switch allows you 
to skip the day set-back period on 
weekends. 

All of these central controls have 
self-contained batteries to prevent 
loss of programs during brief power 
outages. u 
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Aluminum 

fireplace 
— top-to-bottom 

heating system 


Ignite a log in a fireplace, and it gives 
off heat. That’s basic. But ignite the 
same log in a fireplace system, and 
everything gives off heat. That’s the 
basic idea behind the Trophy alumi- 
num fireplace. 

Heat normally lost up the chimney 
is recovered in a variety of ways to 
account for an impressive 70-percent 
fuel efficiency. The system not only 
gives off more heat but is specifically 
designed to distribute it more evenly. 
According to Trophy's maker, the 
room is warmed, literally, from top to 
bottom. 


SUPER DOERS QUIZ*2 


How can one screwdriver do the work of four? 


Permanent storage: 
Bits lock into barrel; 
barrel locks into handle 


Extra strong 
steel barrel; zinc plated 
to resist rust 


STANLEY 4-WAY 
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VORKMASTER® SCREWDRIVER 
Want more reasons why Super Doers can't do 
without Stanley? We've got a book full of them. 
Send $1 for Stanley's fact-filled catalog to:Stanley 
Tools, P.O. Box 3000B, New Britain, CT 06050. 


©1981; Stanley Tools, Division of The Stanley Works. Super Doers is a trademark of Stanley Tools. 


The fireplace is constructed of steel 
tubing that acts as a heat exchanger. 
A fan pulls in cold air from the floor, 
circulates it through the firebox ex- 
changer, and blows the warm air back 
into the room. Fresh air is blown over 
the fuel at the same time to create a 
blowtorch effect. The resulting hot fire 
is said to burn gases and tars, mini- 
mizing pollution and creosote build- 


up. 

Inside the flue, air ducts encircling 
the stovepipe act as a heat exchanger. 
A fan draws air off the floor in the 
room, circulates it through the duct- 
work in the stovepipe, and returns it 
to floor level after it has been heated 
and filtered. 

To keep temperatures equal at all 
levels of the room, a “destratifier” duct 
runs along the outside of the stove- 
pipe. Hot air from the ceiling is passed 
down to the floor; cold air from the 
floor circulates to the ceiling. The 
heavier cold air filters down, destrat- 
ifying heat layers and equalizing the 
temperature from floor to ceiling. 

At the chimney, another heat ex- 
changer is said to capture 48 percent 
of the heat that would normally 
escape. The exchanger warms fresh 
air from the attic and forces it back 


Famous Workmaster 
triangular shaped handle 
fits fist for maximum 
comfort and torque 


Atips fit 
most; ‘screws; 
two slotted, two Phillips head 


STANLEY 
helps you do things righi. 


FRESH-AIR 
INTAKE 


DESTRATIFIER 
DESTRATIFIER 

OUTLET INLET 

FLUE 

HEAT 

EXCHANGER 


COPPER 
HOT AIR HOT-WATER 
FROM FLUE COILS 
HEAT 
EXCHANGER 
HOT AIR 


HEA’ 
EXCHANGER 
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down through a vent into the room. 
The additional air pressure created, 
claim the system's designers, pressur- 
izes your entire home. This prevents 
outside cold air from entering through 
window and door leaks. 

The top heat exchanger is actually 
an option and is adaptable to conven- 
tional fireplace stovepipes. Another 
optional component, a copper hot- 
water coil, fits in the stovepipe just 
above the firebox—the hottest part of 
the system. Water passing through 
the coil is heated and can be used for 
hot-water baseboard heating in other 
rooms. 

The fireplace is covered with a 27- 
by-30-inch star-shape aluminum 
shroud. This has high thermal conduc- 
tivity, yet stays relatively cool for add- 
ed safety. The system will burn wood, 
fire logs, and coal. 

The Trophy system is sold by Cadet 
Mfg. Co., Box 1685, Vancouver, Wash. 
98663. Price: $1,200 plus options. 
Option prices have not yet been deter- 
mined.— William J. Hawkins 


Neu with pleasure! 
/ 


N 


if smoking isn't 
a pleasure, why bother? 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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Foot odor is often caused by hot, perspiring feet. Which is a bi 
E 
p our le 4 
sistent problems, Dr. Scholl's Chlorophyll Foot 


's 
odr em [ 


extreme odor and perspiration, 
use Dr. Scholls Bromidrosis Powder s” =) <>) emo 
specially formulated to fight odor and absorb foot 
even the heaviest perspiration. foot 
in yone motie abont ot odos fod powder | Powder 
remember: it takes a powder from Dr. Scholl. 


©1981 Scholl, Inc. 


Hidden heaters 
cut electric bills 


INSULATION scd 


Ne 


The only way you know that a room's 
heated with Therma-Ray is by noting 
what's missing. There are no radia- 
tors, no registers, no baseboard units. 
The Therma-Ray radiant-heating sys- 
tem hides behind the ceiling. 

Therma-Ray radiant-heating pan- 
els are half-inch-thick gypsum-board 
rectangles embedded with coils of 
insulated nichrome wire. The panels 
come in eight-, 10-, and 18-inch widths 
so they can slide in between ceiling 
joists, below the insulation (see illus- 
tration). The panels are wired in par- 
allel and connected to a thermostat. 
Then a regular gypsum board or plas- 
ter ceiling is put up. 

Panel lengths vary from three to 21 
feet. A standard heat-loss calculation 
determines the number and size of 
panels needed. To keep a typical 16- 
by-20-foot room at a comfortable 70 
degrees F when it’s zero degrees out- 
side, you’d need seven of the 10-ft. 
panels. With thermostat, this instal- 
lation costs about $154. 

Besides its relatively low initial 
cost, the Therma-Ray system is 
claimed to be thermodynamically effi- 
cient. The heating panels warm the 
ceiling directly by conduction. Then 
the air just below the ceiling spreads 
the warmth evenly across the whole 
ceiling by convection. The ceiling 
becomes a thermal storage mass, radi- 
ating the stored heat to the cooler 
objects in the room—including people. 
The design makes it possible to oper- 
ate the radiant-heating panels at tem- 
peratures as low as 95 to 100 degrees 
F, cutting operating costs. 

A three-year study conducted by 
Therma-Ray (Box 516, Old Saybrook, 
Conn. 06475) compared heating costs 
in 20 New Hampshire homes using 
the system with the estimated costs of 
standard radiant heating in the same 
homes. The annual savings, says the 
company, ranged from 10 to 51 per- 
cent, depending on individual use.— 
S. Renner-Smith 


You'll Save More 
than Ever Beiore 


with Shopsmith's 
6th National Summer Sale 


$125° off the MARK V... 


be easier and more enjoyable. Learn 
how projects can take on a more 
professional look. Find out how the 
MARK V home workshop can 

help you fulfill every one of your 
woodworking dreams! 


Our National SummerSale 

is a special event that 

many woodworkers have 
been looking forward to all 
year. It offers the finest savings 
possible on the MARK V multi- 
purpose woodworking tool — 


the complete home workshop. PT 
With this compact and Wd: TOON jän 


economical unit, you can 
perform the five most 
important woodworking 
functions — sawing, drill- 
ing, boring, turning and 
sanding. And you can 
expand with a full line of 
Shopsmith accessories 
that allow you to do just 


FREE Information! 


We'll be happy to send you 
a kit filled with facts about 
how you can become a 
better woodworker. It's 
free and there's no 
obligation. Butactnow, 


the tool to start with... so you'll have time to 


about any home shop the system you grow with! make your decision and save 
operation imaginable. $125.00 when you order your 
Discover how MARK V during the sale. Fill in the 


woodworking can coupon and mail it to us today! 


Shopsmith, Inc., 750 Center Drive, Vandalia, Ohio 45377 Dept. 355U 


[] YES! Name ——— —— —— ——— Mail this coupon to: 


Tell me more about the MARK V 


and how | can save $125.00 during (a Shopsmith Inc. 
the Summer Sale. | understand the The Home Workshop Company 
I i 750 Center Dri 

information is free and | am under City Vardaha, Gho AST! 

no obligation. a 

O | have requested information 

from Shopsmith before, but want to State Zij.———— Dept.355U 


make sure | receive this offer. 


MAGIC TEMP®PORTABLE 
BEVERAGE CHILLER/ 
HEATER JUG 


MAGIC TEMP®PORTABLE 
REFRIGERATOR/ 
WARMER CHEST 


m 


MAGIC TEMP? 


AEROSPACE THERMOELECTRICS 
Adding More To Your Lifestyle.... 


Thermoelectric modules operate by passing electrical cur- 
rent through dissimilar exotic metals dissipating heat or 
absorbing it. They are light, compact, and insensitive to 
motion or position. 


NOW you can have a portable refrigerator and heater in 
one unit! Take it with you when you travel, wherever and 
however you do 

YES, you can use these units in your car, truck, RV, boat, 
plane, home or office. Just plug it into the vehicle's cigar- 
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SPECIFICATIONS: 

Cost: $179.00 

Dimensions: 12%'’x16%"x12%" 
Power: 115V AC and 9 to 14V DC 
220V — Available for export. 
(cords provided for each 12V DC 
for car or truck lighter socket) 
Weight: 14 Ibs. 

Amperage: 4 in cold or colder 
modes, 2 in warm mode 
Temperature ranges: 

cold: 35 to 40 F 

colder: 50 to 60 F below ambient 


ette lighter or any wall outlet. 


IMAGINE THE POSSIBILITIES, THE FLEXIBILITY, 
AND THE FUN!!! Enjoy food and drinks cold or hot even 
in the most remote places. IDEAL for camping, picnics, 
“parties, beach outings, college dorms, tailgate parties, fish- 
ing, etc. 


These amazing and unique products are available direct 
from the manufacturer at low costs. For more information 
on these rugged and durable units write to us, we are: 


MAGIC TEMP 

c/o Fogel Commercial Refrig r Co. 
5400 Eadom Street, Philadelphia, PA 19137 
To place orders, call toll free: 

1-800-523-0171 Dept. 210 


SPECIFICATIONS: 

Cost: $160.00 

Capacity: 1 or 2 gallons 
Power: 12V DC 

Optional 115V power pack avail- 
able for $29.50 

Amperage: 2 to 4 amps. 
Temperature ranges: 

32 F to 160 F ey 
(depending on ambient temp.) 
U.S. Patent Pending 


temperature. 
warm: 130 to 135 F 


equipment since 1899. 
U.S. Patent No. 1083894 


Fogel: Manufacturers of quality temperature controlled 


GAS TO ELECTRIC 


talent required. We show you | 
doit. LEARN DRAFTING | 
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[| NORTHAMERICAN SCHOOL OF DRAFTING, | 
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[ zasu REPAIR on MAKE 
| CLOCKS 


| For Fun & Extra Income With A 

Super Accurate Quartz Battery Op- 
| erated Clock Movement. Many To 
| Choose From! Also Dials Hands and 
| Numerals At Very LOW Prices! 


J 


Free Catalog - SEND TODAY! 


Or Call: 
(414) 248-1150 


LAKE GENEVA, WISCONSIN 53147 


| 
| |... Deer. ps7, P.0. Box 629 
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FREE HANDS WITH EACH 
MOVEMENT PURCHASED 


We give you everythi 

to the last nail. Dollar for dollar, the basic 
Lincoln Logs Home Package is the most complete 
in the industry, designed and engineered for 
quick, easy construction. We supply all blue- 
prints, plans and an instruction manual that 
gives you the "How To” in simple language with 
easy-to-follow illustrations. And your local 
Lincoln Logs Distributor will give you 4 hours of 
on-site instruction to answer any questions you 
might have. Lincoln Logs will even assemble a 
package based on vour floor plan or architec- 
tural design . . . AT NO EXTRA COST. Send just. 
$5 for your Lincoln Logs Home Planning Kit 
with plans for 17 different log homes. 
(Dealer inquiries invited) 


THE ORIGINAL 


‘Lincoln Logs Ltd. 


7 Spring Mill Road, Chestertown, New York 12817 


1-518-494-2426 © 1980 Lincoln Logs; lad, 


Variable-stroke 
screw-driven 


log splitter 


“Archimedes thought of it first,” said Russ Heidner, the 
Gilson representative who was explaining the company's 
new all-mechanical log splitter. True enough, the screw 
principle used to force the wedge through the log goes back 
to ancient—and very sound—engineering. 

Gilson’s Power-Bolt splitter uses a huge, internally 
threaded drive nut rotating on an equally huge, plated 
drive screw (the power bolt) to drive the ram. No hydraulic 
pumps or cylinders are involved, and the splitting force is 
variable, using only enough to split each log. 

As I watched, Heidner put a 24-inch log on the beam and 
flicked the control lever. The ram drove the heavy oak log 
against the wedge and effortlessly popped it apart. Then 
the ram retracted automatically. Operating speed is about 
the same as with a hydraulic log-splitting unit. The novel 
feature is that you can quickly and easily adjust stroke 
length for a shorter or longer log. Since the stroke length is 
not controlled by a fixed-stroke hydraulic ram, it can be 
quickly and conveniently set at any of several points 
between 19 and 26 inches. 

The drive train uses a variable-ratio torque converter 
with movable flange pulleys, a two-stage gear reduction 
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Screw-driven ram exerts a 12.5-ton force to split a log against the 
outside wedge. Stroke is adjusted to fit log size. Speed is about 
equal to a hydraulic splitter's. 


similar to that used in Gilson tillers, and a final sprocket 
drive protected by a shear pin. 

Power-Bolt operates with a splitting force of up to 1215 
tons. But the unusual non-hydraulic force system is 
designed to sense the resistance of the splitting load and 
automatically adjust the force to match it. 

Model 57001 uses a five-hp Briggs & Stratton engine, 
lists at $830. Model 57000, with a five-hp engine plus 
roller-bearing road wheels and highway lights for trailer- 
ing, is $950. Gilson, Box 152, Plymouth, Wis. 53073.— 
Mark Lindsley 


UNIQUE 
GOLFER'S WATCH 


Here's something very special from GOLF Magazine! It's a colorful 
watch for golfers which is more than simply a reliable guardian of the ime. 


KEEP YOUR EYE ON THE BALL! 


The "golf ball" is actually the second hand, and appears to float around 
the face of the watch as the seconds tick off. Mounted on a virtually 
invisible element, the ball disappears from view for a few seconds as it 
seems to drop into the cup. You get a hole-in-one every minute! 

It's a watch that will certainly bea conversation piece wherever you show 
it. You'll probably find yourself looking at it just to enjoy its once-a-minute 
show. 


SWISS — MADE DEPENDABILITY 


Our golfer's watch has a dependable Swiss-made movement for many 
years of accurate, reliable time keeping. It features a beautiful gold-tone 
aluminum case and gilt dial with the hours notched on the bezel. Themen’s 
style comes witha simulated alligator brown strap, while the ladies’ model 
includes a fashionable green suede watchband. 

You're certain to love the smart, modern styling, the unique “golf ball” 
second hand and the dependable Swiss movement. It's fun to own and 
makes a superb gift for any golfer. 

Our price is just $39.95 for either the men's or ladies’ model in a 
handsome, cushioned case. 

It's fully guaranteed by the manufacturer for one year. And we add this 
guarantee of our own: You may wear the watch for 30 days, show it to 
your friends and golfing associates. If you're not fully delighted in every 
way, simply return the watch for a full refund or credit. 

Use the coupon below to order, or if you are charging your purchase to 
Visa, MasterCard, American Express or Diners Club, you may telephone 
your order TOLL-FREE, 24 hours a day, 7 days a week to: 


1-800-331-1750 
Ask for operator 405 
(In Okla.. 1-800-722-3600) 


CITY/STATE/ZIP 
SIGNATURE (for credit card orders) 
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posue Euer iet Mail this coupon today- — — — = ——— -4 
! GOLF MAGAZINE WATCH PS071 
! PO. Box 9569 

| Church Street Station 

; New York, NY 10249 

| Pleasesendme . . [Mens  ____O Ladies’ 

1 Golf Watch(es) at $39.95 plus $3.50 each shipping & handling. 

^ (Residents of AZ, CA, CO, FL, IL, NY, PA, VA, VT, WI, please 

| add applicable sales tax) 

| Check enclosed (No C.O.D.’s please) $ ——— ~~~ 
1 Charge to: Visa O MasterCard O Amer. Exp. O Diners Club 
| Card No. Exp. Date 

|] PRINT NAME 
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PScar test & driving report 


Diesel 


mini-trucks 


go even farther on a gallon 


By JIM DUNNE 
PHOTOGRAPHS BY JOHN KEATING 


If you need a small truck for commer- 
cial purposes, these new diesel models 
look like an exciting alternative. The 
savings in fuel costs can be substan- 
tial and easily offset their additional 


initial cost in a short period of service. 
Or if you'd prefer a small pickup for 
personal transportation, especially for 
sporting weekends when you're driv- 
ing a relatively long distance, the die- 
sels can be effective money-savers. 
We tested three new models: Dat- 
sun King Cab, Volkswagen LX, and 
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PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 
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Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 
*Author's opinion 
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There's no end to the constructive ideas these ments, with a side handle grip for better control. 
Black & Decker Power Tools inspire $36.97. The 5'/2-Inch Circular Saw is an easy- 
The single speed 3/e-Inch Electric Drilljis an to-handle lightweight that features bevel and 
ideal general purpose tool that drills metal, depth-of-cut adjustments. $20.97. The Table Top 
wood and masonry with ease. $12.77. The Workmate can be mounted almost anywhere 
double-insulated Orbital Sander allows one or for a stable work surface that tilts to 15-, 30- and 
two-handed control and features a fronthandle 45-degree positions. $29.88. 
for added stability $36.97. The all-purpose Vari- Whether you're tackling a big project or mak- 
able Speed Jigsaw has a slide switch for speed — ing minor home repairs, you'll do it better with a 
control, and a combination rip fence and circle Black & Decker — and with these K mart sale 
guide. $23.88. The ‘/2-Inch Electric Drill with prices, you'll do it for less. On sale at over1,800 
Reverse is built to handle tough drilling assign- K martstores across the U.S.A. | 
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3/s-Inch Electric Drill 
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PS car test & driving report 


60-mph stop with cold 
brakes is followed by 10 warm-up stops 
before a final test with hot brakes. Fifth 


Toyota—each equipped with a four- 
cylinder diesel and five-speed manual 
transmission, the most fuel-efficient 
power-train combination available. 
Our overall impression: Diesel en- 
gines in small pickup trucks make 
sense—so much so, in fact, that these 
three are undoubtedly only the first of 
a new generation of such vehicles. 
(Two more, which we weren't able to 
obtain in time for our tests but which 
should be available by the time you 
read this, are the Chevy LUV and a 
4-by-4 from Isuzu.) 


High marks 

While the trucks’ fuel economy is 
their foremost feature, we also gave 
them high marks for their compact 
size, easy maneuverability, roomi- 
ness, and comfort features. It is also 
interesting to note the compact trucks’ 
contrasting designs, including front- 
and rear-wheel drive and unit-body 
and frame-and-body construction. 

Here’s what we found in a check of 


wheel measures stopping distance, feed- 
ing to an on-board computer. VW LX pick- 
up stopped in 177 feet with hot brakes. 


fuel economy. In 35- and 55-mph 
steady-speed tests Volkswagen came 
out as the economy champ. That’s no 
surprise when you consider the lighter 
weight of this pickup and its much 
smaller engine. At a steady 35 mph in 
fifth gear, the VW truck recorded an 
exceptional 57.6 mpg. At a steady 55 
mph the average dropped to 39 mpg. 
This second test is comparable to driv- 
ing on a level freeway at legal speeds 
with no cargo aboard. While not as 
impressive as Volkswagen, Datsun, 
with 43 mpg in the 35-mph run, and 
Toyota, with 45 and 26 mpg, deliver 
considerably better mileage than 
their gasoline-powered counterparts. 
(Compare the city-driving mileages in 
the performance-comparison table.) 
Diesel fuel costs less, and that adds 
up to savings, too. In spot checks we 
found that the difference between 
unleaded and diesel fuel can range 
from two to 10 cents a gallon. So in one 
tankful you can get an extra gallon 
free, compared with gasoline. (For 


other diesel cost estimates see Detroit 
Report, this issue.) 


Diesel drawbacks 


But it’s not all a plus. Diesels have 
drawbacks, too: 

Diesels are noisy. That’s true. But 
the four-cylinder engines are not as 
bothersome as bigger ones. In fact, at 
speeds over 40 mph the noise of these 
diesels is virtually indistinguishable 
from that of a gasoline engine. When 
parked with the engine running at 
idle, the noise is more noticeable but 
still not distracting. Put it this way: If 
you park a diesel in the driveway, 
your neighbors will note your coming 
and going without having to look out 
the window. 

Diesels are slow. Are they ever! Our 
zero-to-60-mph times range from a lei- 
surely 24 seconds (Datsun) to a dismal 
32 seconds (Toyota). VW came in at 27 
seconds. And there was not sufficient 
straightaway distance at our test 
track to even perform our standard 25- 
to-70-mph test. More important, the 
times were recorded when the trucks 
were empty. With a fully rated load 
they will be significantly slower. As a 
result, drivers must anticipate traffic 
conditions carefully when starting 
from a stop. Once under way the die- 
sels will cruise easily at highway 
speeds. In hilly country, though, ex- 
pect to downshift plenty in order to 
maintain speeds. 

Diesels smell. Not so much as you 
might think. The exhaust from these 
small engines is less noticeable than 
that of big truck or car engines, almost 
not enough to talk about. In any 
event, we think it’s a trivial problem if 
it exists at all. 

Diesels are slow starters. The delay 
in getting a diesel cranked up on cold 
winter mornings can be irritating. 
But once the engine is warmed up, it 
usually restarts without any delay. At 
freezing temperatures, here’s how 
long it took glow plugs to warm up the 
engine enough to fire on the pickups 
we tested: Volkswagen, 33 seconds; 

Continued 


As on most pickups, brands are spelled out boldly on the tailgates. VW, at 22 inches, had the lowest liftover height of the three. 
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Car Thieves In 8 seconds 


Within 8 seconds after theft GARD-A-CAR 
stalls engine! Only you can restart. Thief 


must run or be caught. Easily hidden, simple 
2 wire connection for installation. No holes 
to drill. Operates on any ignition system 
{except diesel). 


NOW $19.95 
Reg. $21.95 
WE PAY ALL SHIPPING COSTS 
‘$47 MOUNTAIN WEST, Dept. PS-7 
4215 N. 16 St., Phoenix, AZ. 85016 
check or call toll free 1-800-528-6169 
MasterCard Accepted 


State Zip 
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TROY-BILT Tiller! 


ONE HAND! 


'""Off-Season' Savings now in effect! 
Right now is the best time ever to learn 
about the amazing TROY-BILT Roto 
Tiller-Power Composter...the ''break- 
through" machine that's allowing anyone 
—of any age—with any soil—to easily 
have a fabulously fertile, productive 
garden! For free complete details, prices, 
write today to: 


© 1981 Garden Way 


TROY-BILT® Roto Tiller-Power Composters 


Dept 

102nd St. & 9th Ave., Troy, N.Y. 12180 

Please send the whole wonderful story of TROY- 
BILT^ Roto Tillers including prices and OFF-SEA- 
SON-SAVINGS now in effect for a limited time. 
| Mr. (Please Print Clearly) 


Address 
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State 
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TROY-BILT 102nd St. & 9th Ave., Troy, NY 12180. 


PS car test & driving report 


Injectors of Datsun's 132-cu.-in. four-cyl- 
inder in-line diesel engine are easily 
accessible under the hood. All three trucks 
got high marks for serviceability. 


Datsun, 41 seconds; Toyota, less than 
15 seconds. (Toyota was the only pick- 
up in our test equipped with two bat- 
teries; this may have had something 
to do with its relatively shorter warm- 
up time.) 

In our opinion the major drawback 
of these mini-trucks is their lack of 
power. In fact if you carry 1,000-pound 
loads often, the diesel may not be 
husky enough to perform satisfactori- 
ly. Note that the "half-ton" classifica- 
tion of these vehicles is a nominal fig- 
ure. The Toyota, for example, has a 
1,300-pound payload rating. But this 
figure shrinks when a passenger is 
taken aboard or when such heavy- 
weight extras as air conditioning are 
installed. For instance, an air-condi- 
tioned Toyota would lose 50 pounds or 
so in payload capacity; add a passen- 
ger to the cab and the payload could go 
down another 150 pounds. The same is 
true of VW and Datsun. In small 
trucks a minor change in equipment 
can have a major effect on carrying 
capacity. (We show two cargo capaci- 
ties in the spec charts: the pickups’ 
empty ratings and their ratings with a 
driver and passenger aboard.) 

In virtually all other respects the 
diesel pickups are identical to their 
gasoline counterparts. The exceptions 


are in trailer-towing capacity and 
total-load capacity, which are limited 
because of the diesel engine. 


Rabbit's difference 


While Toyota and Datsun build sim- 
ilar trucks, the Volkswagen is differ- 
ent in a number of important ways. 
It's smaller and has a smaller engine. 
That is part of the reason for its better 
fuel economy. VW actually uses the 
Rabbit drive train and front end— 
from the doors forward—in its pickup. 
From the cab rearward, though, the 
Volkswagen pickup is unique. The 
construction is unitized, which means 
there is no underlying frame. Instead, 
body panels form much of the support 
for the chassis. 

The VW's front-drive layout is 
unique among trucks sold in America. 
Its advantages include better traction, 
a steadier feel in the steering wheel, 
and a lower load platform. VW bene- 
fits from the use of the already proved 
Rabbit drive system, which is used 
intact in the pickup. 

A double-walled cargo box just like 
those in the larger domestic pickups is 
a VW exclusive. The inside wall takes 
the punishment and bumps of shifting 
loads, protecting the outside sheet 
metal from unsightly damage. Note 
also that the VW has a five-inch-lower 
liftover height at the tailgate, a fea- 
ture that makes loading of heavy car- 
go easier. 

The Toyota diesel pickup truck is 
identical to its popular gasoline-pow- 
ered counterpart except for the en- 
gine. It has more room in the cab than 
the Volkswagen and looks and feels 
more truck-like inside. The two-pas- 
senger bench seat folds forward to pro- 
vide easy access to a tiny storage space 
in the rear of the cab. We found that 
the Toyota's heating system needs 
fine tuning if you want to get a mix- 
ture of cold and warm air. Otherwise 
you get either very hot or very cold 
air. 


Roomy inside 


Datsun has the best passenger 
accommodations in its King Cab de- 
sign. The interior is roomy, seats can 
lean back without hitting the rear 
wall, and the extra storage space is 
handy. The cab does cut about 12 
inches from the length of the cargo 
box, but we feel the compromise is 
worthwhile for the added room inside. 
With jump seats you can carry extra 
passengers for short trips in a modi- 
cum of comfort. 

In other respects the Datsun is 
much like the Toyota, especially in the 


EPA fuel mileage (mpg) 


H 
2 H 
só s i 
i? H i 
G g $3 
Highway 4 39 51 
City 33 31 38 
Calif. city na. na. 38 
PS fuel-mileage tests 
(steady-state mpg) 
35 mph 433 447 576 
55 mph 318 262 38.9 


truck-like feel of its unassisted steer- 
ing and extra-stiff suspension. 

Each of the diesels is equipped with 
a choke-like primer lever that assists 
engine starting in cold weather. It's a 
minor inconvenience to pull the lever, 
but a welcome start-up aid. 

The spare tires of all three mini- 
trucks are located under the rear of 
the bed. In Datsun and Toyota you use 
a hand crank to lower it for access; in 
VW you release a latch to lower the 
spare. We find the crank system to be 
slightly easier to use. 

The tailgates of the Datsun and 
Volkswagen are easiest to operate; a 
single handle releases them, which 
means you can open them with one 
hand while you're holding something 
with the other. Toyota's is somewhat 
more inconvenient: Two latches, one 
on either side of the gate, must be 
released to open it. 


Braking 


With all pickups, braking an un- 
loaded vehicle can cause problems. On 
the three we tested we noted that the 
rear wheels lock up quickly when the 
brakes are applied firmly. When that 
happens, you must either let up on the 
brakes—and lengthen the stopping 
distance—or continue braking and see 
the rear end swing around sideways. If 
heavy cargo is carried in the rear, the 
problem disappears. Rear-wheel lock- 
up is caused by the light load on the 
rear tires, while brake pressure is cal- 
ibrated to the most extreme loading 
conditions. A dynamic brake-equaliz- 
ing valve could solve the problem and 
should be standard on all trucks of 
this type. With the equalizer the rear 
brakes get less pressure in an un- 
loaded truck; when loaded they get 
full pressure. 

My choice: the Datsun. That King 
Cab is irresistible, and I like the 
simplicity of the front-engine-rear- 
drive system. 


For specs and test results, turn page 
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for your video packed and 
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tape surface, 


which is polished 
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there to stay. And 
Sois your picture. 
TDK's super precision 
mechanism keeps the tape 
running smoothly, with superb 
tape-to-head contact. 


your video deck, 
think about this. 
Tape passes over 
video heads that 
spin 30 times a En 
second. With the wrong tape, 
friction can cause oxide particles 
toshed, leaving you with 
dropouts and other video 


headaches. And Super Avilyn is remark- 
ably compatible with just about 
E ALINE IS any VCR you can buy. TDK 


supplies component parts, 
including video heads, to major 
VCR manufacturers. We know 
video inside and out. 

Look. Once you know how 
your VCR works, you'll see that 
your video investment really 
depends on the tape. With TDK 
Super Avilyn, you'll see the 
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“TDK. 


THE VISION OF THE FUTURE 
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good at first. But wait until it's 
been played a few times. That's 
when one videotape really shows 
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Abrasive dirt in the oil. It's the enemy of 
your engine. It can wear out your en- 
gine before its time. 

Motorcraft Oil Filters fight the 
enemy. With their thermal-resistant 


reinforced fibers, Motorcraft FL-1A Oil 

Filters trap more dirt ... last longer ... 

than any other leading filter. 
Motorcraft Oil Filters. For the future 


| of your car. For sure. 
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PS car fest & driving report 


DATSUN KING CAB DIESEL] I The three trucks 


i inthistestarethe | Datsun King Cab, Toyota, and 


ry : first of a new H HE ras 
—— breed of gn. | Volkswagen LX diesel mini-trucks 


IAN mileage cargo | dimensions, specs, and test results 
(9 6) carriers. Size dif- 
P ference between Rina cab inum 
anditwo Jap: ere. 110.8 103.3 
dal p elbase. ... x . £ Y 
| |  anese imports is Overall length "d 170 
TOYOTA LONG-BED DIESEL apparent in draw- Overall height | 61.2 289 54.6 
I 5 E d Overall width | 634 634 644 
aes at tert. Heeb Track, FR. oo 522508 53521 593541 
) round clearance > 
ah oa pe 154 Front headroom. `... 36 36 37 
inches shorter Front hip room 44 44 46 
. than Toyota, 17 Frontlegroom......... 44 42 415 
* $ inches shorter SPECIFICATIONS 
1 then Datsun, But Ev uU itr Mini peaga 
$ note that VW's Compression is B aei 21.5:1 231" 
4 bed iesoniy-two Reti On oon ie @ 4,000 ge @4,200 5294800 
: iet hp @ rpm. : j j 
1 inches shorter Net torque @ rpm - 102: 1,800 9382400 71.50 3000 
H than Datsun's, Transmission... Fivespeed Five-speed Five-speed 
H : , manua manua man 
2 owing E er s fale ratio 3 89:1 à5 1 389.1 
$ larger cab. Toyo- ire make ridgestone ridgestone Michelin 
g 1 
`- gam A —lH ta has the largest Tire type RD-Ti3 steel Skyway Deluxe  XZX 
Eam G O cargo box of the Tire size 185/SR14 E7814 165/75R13 
3 iode, Steering Recirculating Recirculating Rack and 
d ball, manual ball pinion 
Overall steering ratio. .... Variable Variable 20.8:1 
19.0-22.5:1 
Torn ameter (t) av ER 
z E : ‘urn diameter 
PS serviceability ratings 2 Front suspension Torsion bar independent tor- independent 
FH 25 Sion bar, upper MacPherson 
= and lower control. struts, coil 
£ $ as 
n" se Š arms springs 
W How easy is it to ser- — c, ecking fuid levels à 2 & Rear suspension Leat spring Live axle, leaf Tubular axle, 
vice our test cars? For Battery 5 5 5 " springs teat springs 
f 'ront stabilizer-bar 
example isthatheater Master cylinder, LP oS x diameter (in.)........ 0.83 na. None 
hose clamp out inthe Engine oil 4 58 3 Cie ea eee 
? pane A 3 ameter (in.) - .. None None None 
open where it can be Trailer towing (max. lbs.) ` > 1,000 2,000 Not recom- 
reached easily? TO ^ Checking the engine oon 
give you an approxi- Spark plugs” ^. c £z EINE us 180 200 Not recom: 
i iffi mended 
mation of how difficult — Carb adjustment x E Brakes . Disc/drum Disciórum Disc/drum 
n it is for a Apin per- Qin 3 $ 3 Brake swept area (sq. in.) 223, wit 
E ‘uel tank (gal.) 
son to pe om ven Replacing hoses Curb weight dbs) 2404 dB 2.770 
Ousserviceoperations —_fleplacing hoses ES j Gargo capacity (payload) -. 1,400/1,100* — 1,300/1,000* 
on the cars, we exam- Lower radiator hose 2 3 4 DON Raeez 8 
ing each vehicle. ^ Heater hoses «s wo s Bed he tun) : ; k 16 
] i: sftover height (in.). 
ee Ver dt Goenga ute » 4s ER weight distribution (8) n4 58317 
4 Ba + Tailights 4 4 4 dee ‘ 1 
ficult; 2, difficult; 3, Front running lights 3 3 3 LE rec m sp S sraa 
average degree of dif- front parking lights 2 2 5 on test car. AC $580, AM’ — None AC $585, LX 
ficulty, no worse or Rear directionals 4 4 4 Fiistitee 160, package 4420, 
, batter then most Other Rear running lights 4 4 4 $330, s 
| , easy; 5, Very Checking fuses 5 6 4 buen ‘i 
Spares accessibility 5 5 4 Stowe peint 
Magog belts E A 3 TEST RESULTS 
kp (sec.) 323 26.9 
-60 mph t 
! Perf Brake test (ool) 60-0 mph a z 
rake test (cool) 60-0 mpi 
" ertormance " Stopping distance (3. 180 168 
& lal pressure (Ibs.) . 
comparison Brake test (hot) 60-0 mph 
"m with selected Stopping distance (ft.) . . 210 177 


Pedal pressure (ibs.) 55 95 
Interior noise @ 60 mph 

(dBA) 78 75 
Handling test (mph) > 60 58.2 62.4 
Maneuverability test (mph) 26.8 27.9 33 


TEST CONDITIONS: Ambient temperature, 35°F; relative humidity, 70 percent; 
barometric pressure, 29.9 inches Hg 


1980 and 
; 1979 models 


1980 Volkswagen (gas) 


mph (sec.) 
(hot) (ft.) 
(mph) 
Noi: 60 
"epe 


Acceleration 0-60 
Brakes 60-0 my 


Handling (mph) 
Maneuverability 


Li 
w 


1980 Datsun King Cab (gas) 


a 
Lj 


"With driver and passenger. 


1979 Chevy LUV 


1979 Ford Courier 


1979 Datsun King Cab. 


1979 Plymouth Arrow 


1979 Mazda 


1979 Subaru Brat 


1979 Toyota Long Bed SR5 
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By JOHN FREE 


Matsushita VCR/camera 


Another ultracompact VCR/camera com- 
bination has been shown in Japan by 
Matsushita, parent company of Panasonic 
and Quasar here. The prototype machine 
(above) is smaller (nine by 4.7 by 2.6 
inches) than a Hitachi machine with two- 
hour record/playback capability shown 
earlier ["Look and Listen," May]. Major 
VCR firms in Japan have been unveiling 
prototypes of single-piece VCR/cameras, 
vying to establish their tape formats as 
standard. Last year Sony showed a VCR/ 
camera with a half-hour capability [PS, 
Nov. '80], but suggested 1984 would be 
the earliest date for marketing. Hitachi is. 
aiming at a 1982 introduction date. 

Matsushita's so-called micro-video sys- 
tem uses cassettes about the size of ordi- 
nary compact audio cassettes. Both it and 
Hitachi's similar cassette can capture two 
hours on a new metal-alloy videotape. 
Sony opted for a metal microcassette in 
its prototype that records only 30 minutes. 
Hitachi's so-called MAG system has the 
circuits for producing an RF signal for the 
TV receiver built into it. Matsushita decid- 
ed to put the playback circuit and RF con- 
verter inside an adapter that also func- 
tions as an AC/DC converter and battery 
charger. 

Also, the company decided to use a tiny 


LOOK AND LISTEN 


¥2-inch vacuum pickup tube in the camera. 
Matsushita may later switch to a solid- 
state camera sensor, used in the Sony and 
Hitachi prototypes. The micro-video re- 
corder/camera weighs just 4.6 pounds 
with a battery. New microcircuits have 
reduced power consumption to five watts, 
30 percent less than hardware from its 
potential competitors, says Matsushita. 


CBS pushes hi-fi TV 


“What we're trying to show here is that 
the future for high-definition [H-D] TV is a 
lot closer than most people think,” said 
Joseph Flaherty, CBS's chief broadcast 
engineer. Flaherty, at CBS's Washington, 
D.C., offices, presided over an amazing 
demonstration | saw that contrasted to- 
day's 525-line U.S. color-TV system with a 
1,125-line super-fidelity system under de- 
velopment by NHK in Japan. Other H-D TV 
features: a wide-screen picture-aspect ra- 
tio of 5:3 compared with the almost- 
square 4:3 ratio in use; enhanced color 
fidelity; and stereo sound. 

A 1,125-line NHK color-TV camera d 
played incredibly sharp, detailed views of 
studio pictures and traffic on the street 
below. Images were projected from a spe- 
cial Panasonic H-D two-piece TV. Next to 
this projection TV was a somewhat larger 
conventional projection TV with a six-foot 


screen showing the same scenes with a 
525-line camera. 

While the 525-line images were the best 
available, they seemed fuzzy compared 
with H-D TV pictures. | could easily read 
lettering on a truck in the street with the 
1,125-line screen; it was a blur on the 525- 
line system. Looking closely atthe H-D TV 
pictures, it was impossible to see scan- 
ning lines—images were visually identical 
to razor-sharp projected transparencies. 

Color-TV cameras were needed be- 
cause at the time of the demonstration a 
videotape recorder was not available with 
the 30-MHz bandwidth required (the fre- 
quency spectrum of five 525-line TV chan- 
nels). Sony has since announced its own 
complete H-D TV system, including a 30- 
MHz recorder. Still more bandwidth is 
needed with digitized video signals. 

Sony and CBS demonstrated a new dig- 
ital video recorder and data-compression 
techniques that "squeezed" the 114 mil- 
lion bits per second (megabits/sec.) of dig- 
ital information required for a digitized 
525-line signal into only 28 megabits/sec. 
Flaherty indicated that complex, low-cost 
microcircuits used for computers could 
make H-D TV broadcasts practical. "The 
same explosion of microelectronics will 
bring about H-D TV within this decade,” 
he said, suggesting that microcircuits in 
home TV sets could expand digitally com- 
pressed H-D signals for viewing. 

CBS wants to ensure that spectrum 
space is reserved for H-D TV later in the 
decade if satellites begin broadcasting 
directly to homes [PS, March '78]. Comsat 
has proposed such a direct-broadcast-sat- 
ellite system. CBS wants to be in a posi- 
tion to compete when H-D TV is released 
on special videodiscs and VCR tapes or 
carried on cable TV. 


Quick looks 


* Times Mirror, parent company of 
Times Mirror Magazines (which includes 
Popular Science), is readying a test involv- 
ing some 200 terminals around Los Ange- 
les that can pick up text information sent 
through phone and cable-TV lines for dis- 
play on television receivers. Time Inc., 
another major publisher, is planning an 
electronic magazine experiment involving 
a satellite to transmit text to cable-TV 
companies. Also, Zenith and Chicago pub- 
lisher Field Enterprises are field-testing 
110 receivers with decoders that display 
text broadcast on unused TV-scan lines. 

9 if you dislike flipping records over to 
play the second side, the computer-con- 
trolled, linear-tracking turntable Sharp is 
introducing may help. The vertically 
mounted turntable, part of the VZ-3000 
music system (speakers, tuner, amps, cas- 
sette deck), has two tone arms to play 
both disc sides. For photo, see p. 84. 

€ Sony is introducing a line of so-called 
Profeel color-TV monitors into the con- 
sumer market. Tunerless monitors are 
used largely by professionals to view pic- 
ture quality. Sony will market plug-in tun- 
ers, and Profeels have other jacks for vid- 
eo output signals from VCR's, videodiscs, 
or TV games. The largest, 26-inch monitor 
has special picture-enhancement circuits, 
and may cost about $1,500 complete. HE) 
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If the best things in life 
are free, this is one of them. 
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CALCU-LETTER 


By DARRELL HUFF News of pocket calculators—and how to have fun with them 


w 
wo 


suant 


CALCU-PUZZLES 


Short loan 


The last ”Calcu-letter” offered a choice of 
routines to find the monthly payment of a 
10-percent, 30-year, $20,000 mortgage. 
You were asked how many monthly pay- 
ments of that size would be needed if the 
loan was reduced by $5,000. 

You may have been surprised to discov- 
er that reducing the loan amount by one- 
fourth slashed the payoff period by con- 
siderably more than half. Your monthly 
$175.51 would amortize the $15,000 loan 
in just over 127 years. 

You could reach this solution from the 
given formula by iteration, or you could 
transpose the formula. A few algebraic 
steps would bring you to a statement 
that: 

pi 


tie 4 


where i = periodic interest rate as a deci- 
mal; | = i + 1; n = number of payments; a 
= amount of payment; and p = principal 
amount of the loan. 

To this equation, apply the third rule of 
logarithms, which says that the log of a 
power is equal to the exponent times the 
log of the basis. You thus find the number 
of payments when you divide the log of 
the right side of the equation by the log of 
1 plus the periodic rate, then change the 
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sign. Result: 150 months plus a few days. 


Long shots 

Of four states conducting lotteries that 
draw numbers from 0 to 999, there are 
three combinations that produce two 
pairs—for a total probability of 
0.000002997. A triple match can occur four 
ways for a probability of 0.000003996. 
Four of a kind: That's one in a billion. 


Pregnant figures 


The chance of a perfectly fertile couple 
achieving pregnancy in one month is 20 
percent if they're in their 20's but only 
eight percent if in their late 30's, say 
researchers in Belgium. What are their 
odds for conceiving over the course of a 
year? What about five years? 


Grandpa's gate 


An Ocean, N.J., reader signing himself 
Grandpa Gordon thinks you might enjoy a 
practical problem he encountered in 
building a gate. For its convex-curved top, 
he wanted to cut the largest possible seg- 
ment of a circle from a board eight inches 
wide and 30 inches long. What is the radi- 
us of the circle? Answers to both prob- 
lems will be in the next “Calculetter.” 


Made to order 


Not long ago, calculator software came as 
printed programs that you had to enter 
manually, stroke by stroke. Then instant 
programs-—on plastic strips, or as bar 
codes entered by electronic wand, or as 
tiny plug-in modules carrying dozens of 
elaborate programs—became available. 
The newest trend is customized calcula- 
tors that meet the specialized needs of a 
single business or small group. 

Texas Instruments will design and 
produce solid-state software to order—"'at 
a very low cost," the company says. And 
now Hewlett-Packard makes its bid with 
the custom packages shown here: one for 
pilots of the Beechcraft Super King Air jet 
prop (left), and one that analyzes invest- 
ments for salesmen of International Dia- 
mond Corp. (right). The made-to-order 
packages include a plug-in module and 
matching keyboard overlay for the H-P 
41 CV. The 41 CV, H-P's newest model, has 
five times the memory of the 41 C—up to 
2,000 program lines—and lists for $325. 
Owners of the 41 C can use the custom 
programs if they obtain an $85 plug-in 
memory module. 


Polish, anyone? 


The 41 CV, like all H-P models, uses 
Reverse Polish logic (RPN). What is 
Reverse Polish, and how does it differ 
from other logic? A simple problem illus- 
trates the difference: 2+ 3 x 4 =? 

Most calculators will assume you want 
the operations performed in the order giv- 
en, and will answer 20. That's wrong: The 
rules of math say you must multiply or 
divide before adding or subtracting. 

AOS (Algebraic Operating System) cal- 
culators—including all Tl models—get the 
right answer by rearranging the problem 
internally. If you want the addition per- 
formed first, you must use parentheses. 

With RPN, you enter the numbers, then 
push either plus and times or times and 
plus; it makes no difference. To do the 
addition first, the sequence is: 2, ENTER, 3, 
+,4, x. AReverse Polish calculator has no 
equals key or parentheses. 

What's Polish about it? That's in honor 
of the genius of math and logic who orig- 
inated the system, Jan Lukasiewicz. 
There's an article about him and his logic 
in the 1980 edition of H-P's Personal Cal- 
culator Digest—free to PS readers (Hew- 
lett-Packard, 100 N.E. Circle Blvd., Corval- 
lis, Ore. 97330). 


Calc clubs 


Here's a footnote on the friendly rivalry 
between partisans of AOS and RPN logic 
(see "Calcu-letter," PS, Sept. ‘80 and Jan. 
'81, for addresses of clubs). A recent issue 
of PPC Calculator Journal tossed a chal- 
lenge to members of the TI Personal Cal- 
culator Club: "Compute the first 1,000 
decimal digits of pi in less than 11 hours, 
30 minutes. Care to join the fray? 

By the way, users of the FX-501P and 
502P need not feel left out. You can get 
information about the Casio Calculator 
Club from Kiyoshi Akima (2880 20th St., 
Boulder, Colo. 80302). m 


The possible dream. 
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LUV DIESEL 
HAS IT ALL 


Terrific news. There's a new 
LUV. It's a diesel, and it's avail- 
able in all LUV models. 2- and 
4-wheel drive. So you get all the 
popular LUV features. Plus some 
new ones. Like LUV Diesel's 
Quick-On system. Which means 
the engine is ready to start in just 
3% seconds or less. And LUV 
Diesel has pep. With a hefty SAE 
net torque rating of 93 Ib.-ft. at 
2200 RPMs. 

To top it all off, get a look 
at these 2WD diesel mileage 
estimates: 


Diesel 2WD 


ad 


EST. HWY. EPA EST. MPG (CITY) 


Unbeaten 4-wheel-drive 
mileage. 

No pickup in America offers 
better 4WD mileage. Which 
means now you can get both 
four-wheel-drive traction, and 
sensational fuel economy. 


Diesel 4WD 
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EST. HWY. EPA EST. MPG (CITY) 


Unbeaten payload and cargo 
box length. 

LUV Diesel's 7)4-ft. cargo box on 
the 2WD long wheelbase model 
is as long as you can get on any 
small-size pickup. And it has a 
whopping 1690-Ib. payload ca- 
pacity. Payload includes passen- 
gers, equipment and cargo. 
Unbeaten driving range. 

The new LUV Diesel's long 
wheelbase 2WD model's esti- 
mated driving range is 611 miles. 
Estimated highway range, 840 
miles.You can't beat that in any 
small pickup. 

Use estimated MPG for compar- 
isons. Your mileage and range 
may differ depending on speed, 
distance, weather. Mileage and 
range will be less in heavy city 
traffic. Actual highway mileage 
and range lower. Range is ob- 
tained by multiplying the 19.1- 
gallon fuel tank capacity by the 
EPA estimates. Not available in 
California. 

LUV engines are produced by 
Isuzu Motors Limited, Japan. 


Built tough. Built for economy. 


RECREATION ROUNDUP 


By HERBERT SHULDINER 


Van annex 


This clever new tent adds an eight-by- 
eight-foot room to your van when you're 
camping. The versatile nylon unit comes 
with its own floor and has a screen in 
front. Besides being designed for use as a 
complete tent, it has sides that are remov- 
able so the canopy can be used alone, as 
shown on the van at left. All the setup 
poles are completely detachable, and no 
holes need be drilled in the van for erec- 
tion of the tent. The tent and hardware can 
be carried in a 3'4-ft.-by-seven-in.-dia. tote 
bag. The Vanroom ll is made by A&E Sys- 
tems, Inc., 3100 Segerstrom, Santa Ana, 
Calif. 92704. Price is $440. 


High roller 


Camping trips into remote areas are limit- 
ed in time by the amount of supplies you 
can carry. The Portager | is designed to 
lengthen such trips by letting you pack in 
lots of gear and supplies without having 


to carry them on your back. The one- 
wheel carrier can be loaded with about 
325 pounds of supplies, according to the 
maker, Creekside Wilderness Products 
(Box 6896, San Jose, Calif. 95150). Portag- 
er | is designed to be rolled along wilder- 
ness trails by two persons. The wheel is 
designed to pivot back when it hits an 
obstacle. It can also be pushed back so the 
cart lies flat for loading. The cart weighs 
just under 18 pounds and costs $490. 


Waist-high tackle box 


Berkley's Fishin' Partner is a handy tackle 
box you can wear around the waist or sus- 
pended from the top of your waders. It 
leaves your hands free for fishing and also 
provides a small workbench. The box is 
made of molded plastic and has seven 


compartments large enough to hold big 
lures. There's also room for a spool of line, 
tools, and even a sandwich. Price of the 
Fishin' Partner is under $20. Made by 
Berkley and Co., Spirit Lake, lowa 51360. 


Handicapped boatmen 


A new organization seeks to assist the 
400,000 disabled boatmen in the U.S. The 
Handicapped Boaters Assn. is led by Gene 
Hedley, who has conducted research for 
the Coast Guard on the needs of disabled 
boatmen. More information on the HBA is 
available from Box 1134, Ansonia Station, 
New York, N.Y. 10023. 


Outdoor-activity boom forecast 


Frost & Sullivan, a noted market-research 
company, has released a new study that 
predicts camping-equipment sales will 
grow at “a double-digit annual pace 
through the middle of this decade." The 
company says cross-country skis will 
have the biggest growth (17.5 percent). 
Tent sales will grow by 14 percent, sleep- 
ing bags by 13, coolers by 9.5, backpacks 
by six, and mountaineering equipment by 
five percent. The company says that 
camping-equipment buyers are now older 
than in past years. The market is becom- 
ing more family-oriented, with fewer col- 
lege-age customers. 


RV chalet 


Remember the leisure home PS presented 
back in October 1976, in which a motor 
home or travel trailer was used to provide 
the plumbing module for a vacation hide- 
away? Freemor Homes and Yellowstone 
travel trailers have now teamed up to sell 
this idea. The new 
Freemor Homes 
package uses a 22- 
foot Yellowstone 
YF-7 travel trailer, 
which provides the 
plumbing facilities. 
The permanent 
part of the struc- 
ture contains a liv- 
ing room, dining 
room, bedroom, 


and closets. It also has a rear sun deck. 
Besides the bathroom and galley, the trail- 
er provides additional sleeping and living 
space. The cost of the permanent struc- 
ture: $24,000 to $30,000. The trailer is 
$9,700 f.o.b. Freemor Homes, Box 6424, 
Pittsburgh, Pa. 15212; Yellowstone, Box 
1128, Elkhart, Ind. 46517. us 
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camera 
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Ways 
ToGet $ 
A Precise Grip * 


> a On Precision Jobs 


Slender, perfectly mated jaws that give you a sure 
touch on fine work. Hand honed cutters sharp 
enough to cut a human hair. Precision machined 
joints with no loose side wobble. Blue dipped 
plastic comfort grips. Quality in every detail (at 
no premium in price). Little Champ Pliers by 
CHANNELLOCK. Be sure THAT trade name is on 
the pliers you buy. 


[CHAN NEL LOCK] 


Little Champ Precision Pliers 
CHANNELLOCK, INC. + Meadville, Pennsylvania 16335 
Meet The Rest Of The Family. Send For Our Free Catalog. 
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Don't worry about lining up the hori- 
zon in the viewfinder—the picture this 
camera takes is round, and you can 
turnit any way you please to make the 
horizon horizontal. 

That's just one advantage of the 31⁄2- 
ounce Wristamatic, a tiny new camera 
that you can keep as handily close to 
you as your own wrist. 

The ingenious camera, invented by 
Bernard Seckendorf, an accountant, 
first appeared in "New Ideas from the 
Inventors," PoPULAR SCIENCE, October 
1978 (drawing above). "Using a shut- 
ter operated by magnetic repulsion, 
this camera could be made small 
enough to be worn on the wrist," said 
our caption. It went on to describe the 
"round, flat cassette," which you 
would rotate "to expose, in turn, each 
of six tiny negatives." 

All true. The cassette (inset, top 
right) consists of a plastic base plate, a 
disc of color-negative film, and two 
rotating covers, each with a 10-mm 
circular opening. When the openings 
coincide and the shutter (the camera's 
only moving part) is snapped, the film 
is exposed. 

The cassette, called a Filmdisk, 
rotates like a record on a spindle. Pro- 
cessing is uncomplicated: Film can be 
lined up on a spindle for easy dunking, 
like slices of onion on a shish kebab 
spear. And the discs of film can be 
rotated on a spindle in an enlarger 
with a minimum of handling. 

The Wristamatic has a 20-mm f/11 
fixed-focus lens, with a range from 
five feet to infinity. It sells for $39.95. 
Filmdisks come three to a package (18 
exposures) for $1.99; processing is 
$5.70. That's $7.69, or about 43 cents a 
print. You send the exposed film to 
Magnacam Corp. (which makes the 
camera and sells and processes the 
film). You get back round 100-mm 
(four-inch) prints. 

Inventor Seckendorf, who is presi- 
dent of Magnacam Corp. (16 Muller 
Road, Oakland, N.J. 07436), says "it's 
hard to take a bad picture with the 
Wristamatic." We'll see.—Everett H. 
Ortner 


Parabolic collector. 


made of 
fluorescent tubes 


EVACUATED 
SPACE 


CYLINDRICAL SINGLE-WALL. 
ABSORBER GLASS TUBING 


The manufacture of fluorescent lights 
is a mature technology; forming met- 
als into complex parabolic shapes for 
solar collectors is not. That's why sci- 
entists at the Center for Energy and 
Environmental Research at the Uni- 
versity of Puerto Rico are attempting 
to use the common hollow glass tubes 
of fluorescents (which cost just a few 
cents apiece) to create a parabolic 
shape. 

By inserting a Mylar-covered "fac- 
et" inside each glass tube and mount- 
ing the tubes in a simple frame, the 
mirrored surfaces can form the contin- 
uous curve necessary to focus the light 
on an absorber at the bottom of the 
parabolic "trough." Parabolic collec- 
tors of this design don't need expen- 
sive sun-tracking equipment and can 
produce 300-deg.-C steam, which in- 
dustry can use for process heat. 
Besides reducing the cost of the collec- 
tor, the glass tubes also keep dust and 
corrosive elements away from the 
reflecting surfaces.—Paul Bolon 


[PENNZOIL 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Take the road to flavor 
in a low tar cigarette. 


PS|Whats News 
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There was a time when a tent was some- 
thing you took out of the car trunk and 
struggled with at the beginning of acamp- 
ing vacation. No more. Relabeled “ten- 
sion structures,” tents are showing up as 
gigantic new commercial structures, 
some of them covering more than a hun- 
dred acres. 

And they're not like the big top in the 
citcus—meant to be put up for a day or two 
and then carted away. They are perma- 
nent buildings, meant to last from 20 to 40 
years. Already they're being used in such 
diverse capacities as department stores, 
churches, and zoo pavilions. 

A tent as a permanent building has a lot 
of advantages. It can be put up in dramatic 
and appealing new shapes. It can often 
use natural lighting exclusively in the day- 
time, cutting energy use. And it is often 
cheaper than the conventional structure it 
replaces. 

You can get some idea of the dramatic 
design potential by glancing at the cover; 
the tension structure pictured is a stun- 
ning new airportterminal going up in Sau- 
di Arabia. Susan Renner-Smith's article, 
beginning on page 56, will both tell and 
show you more. 


The automatic factory 


Recent articles in Popular Science de- 
scribed the growing fields of industrial 
robots [PS, June '80] and computer- 
assisted design [PS, Feb.] in which engi- 
neers use a computer and light pen to 
make preliminary drawings, do stress 
analyses, and refine the design of almost 
any product in a fraction of the time usu- 
ally required. Now the General Electric 
Company has announced a plan to com- 
bine these two approaches and several 
others to produce something close to a 
totally automated production line. As GE 
sees it, once a product is designed on the 
computer, the computer can automatical- 
ly control machine tools to make the parts. 
It would also direct robots to weld and 
assemble the parts into completed prod- 
ucts. Then an electronic camera would 
inspect the product and feed the results 
back to the computer controlling the 
whole thing. The computer would also 
keep track of materials used, update 
inventories, order replacements, and per- 
form all other necessary functions. 
General Electric has not been involved 
in factory automation to any large extent 


in the past. But with the new approach, 
combining various elements into a coordi- 
nated system, the company expects to 
become a major force in the field. 


Energy predictions 


With the prospect of a continuing energy 
shortage over the next several decades 
now accepted as fact by most authorities, 
a number of groups have been formed to 
study the problem, assess the size and 
seriousness of it, and make suggestions 
as to what we should do. Now comes the 
result of perhaps the most impressive of 
such studies to date. It was performed by 
the International Institute for Applied Sys- 
tems Analysis in Vienna, using teams of 
scientists from 20 countries including the 
United States and the USSR. It is by all 
odds the biggest and perhaps the first tru- 
ly global and long-term examination of 
the energy situation. It took seven years to 
complete, and it looks 50 years into the 
future. 

Among the principal conclusions: 

© Worldwide population will double to 
eight billion during the next half century. 
Even with only moderate growth and with 
extensive conservation, global energy de- 
mand will expand to three to four times 
today's demand. 

9€ Meeting this demand will require the 
full use of all available energy sources—oil 
and gas, solar, renewables, and nuclear. 

@ Thetransition from heavy reliance on 
oil and gas to an economy based on 
renewable energy sources will actually be 
a double transition. The first will be from 
relatively cheap and clean conventional 
sources of oil and gas to more expensive 
and dirtier ones such as coal. It will con- 
tinue through about 2030. The second, to 
the essentially endless sources of solar, 
nuclear, and renewable forms of energy 
such as wind, biomass, and ocean thermal 
energy, will go on until late in the next 
century. But once that transition is com- 
pleted, says the report optimistically, such. 
a system should be able to sustain the 
then-anticipated global population of ap- 
proximately 10 billion people for many 
centuries. 


How to win with ACES 


ACES (annual cycle energy system) is a 
clever concept for heating and cooling a 
house that was developed at Oak Ridge 


National Laboratory and has undergone 
extensive testing there [PS, Feb. '77]. It 
uses a heat pump to extract heat from a 
large tank of water to warm the house in 
winter. This forms ice in the tank, which 
then provides summer cooling for the 
house. 

In its continuing investigation, Oak 
Ridge has now compared two variations 
of ACES with three other all-electric sys- 
tems for home heating, cooling, and water 
heating. 

The five alternatives were compared for 
115 cities, using local weather data, local 
(1979) electrical rates, and 1979 equip- 
ment costs. Electric rates were as- 
sumed to increase at two percent each 
year. 

Of all the systems, the ACES concepts 
used the least energy and proved to be the 
most economic in some areas over a 20- 
year life cycle. "ACES tended to win in cli- 
mates where heating needs are about 
double the cooling needs," reports ACES 
program director Dr. Robert E. Minturn, 
and he gives Cincinnati and Pittsburgh as 
examples. But the winner in the largest 
number of cities was a high-efficiency air- 
to-air heat pump used with a waste-heat 
water heater [PS, Aug. '80]. 

In addition, 24 electric and gas systems 
were compared for the Knoxville, Tenn., 
climate. In this, a gas-fired pulse-combus- 
tion boiler [PS, Nov. '79] combined with 
an electric central air conditioner showed 
the lowest life-cycle cost. (This assumed 
that electric rates would rise at two per- 
cent annually and natural-gas rates at five 
percent.) E 

The study looked at technological ad- 
vances—and prices—expected in 1990. 
Pulse combustion still looked good, tying 
for lowest life-cycle costs with one ACES 
variation. Close runners-up were another 
ACES and the overall winner in the first 
study—a heat pump with a waste-heat 
water heater. 


Editor-in-Chief 
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Computer 


power 


— pro models at almost 
home-unit prices 


Are you ready to 
step up to a small 
business computer? 


By WILLIAM J. HAWKINS 


“Everybody. Everybody’s using these 
systems,” Fred Corsentino, manager 
of a New York Digital Equipment 
store, told me. “Store owners, doctors, 
architects, lawyers, people who work 
at home—everyone’s finding uses for 
these machines. Even corporate ex: 
utives are finding it’s cheaper to use a 
small desk-top computer than to wait 
for time on the main-frame computer 
the company may own.” 

Small business computers are the 
latest and most serious evolution of 
the personal-computer market. They 
fill a gap—a $7,000 gap to be precise— 
between top-of-the-line personal units 
costing $3,000 (and a lot more if you 
add high-quality printers and other 
extras) and bottom-of-the-line regular 
business computers starting at 
$10,000 (and going up into the mil- 
lions). They're small desk-top ma- 
chines about the size of a typical per- 
sonal computer, but they’re designed 
strictly for business. And you can buy 
one right at a corner store. Walk in, 
put down the cash, and your business 
is “computerized” in a matter of hours. 

They’re no whim. Nearly all the 
savvy personal-computer makers 
have at least one small business model 
available and, for the first time, large 
computer makers are now entering 
the field. Result: You can’t open a 
newspaper or magazine without see- 
ing at least one ad for a small busi- 
ness-computer system—at prices just 
undercutting the competition. 

Great—but what are you buying? 
What makes the small business com- 


puter different from personal models? 
What would you use it for? What 
should you look for when buying one? 
And how much will you pay? 

As I found out, the $3,000-$10,000 
spread accounts for major differences 
in hardware (the electronics) and soft- 
ware (the programming) in these sys- 
tems. But perhaps the most important 
point I learned is this: When buying a 
business computer, the last thing you 
need to look at is the computer itself. 
Sound crazy? Sure, but here’s why: 


Package deal 


A computer system—big, small, or 
in-between—requires four basic ingre- 
dients: a keyboard for entering data, a 
computer to manipulate the data, a 
display to get the data out, and some 
way to save the data for future use. 

Many personal-computer makers 
supply you with two of the compo- 
nents—the keyboard and computer— 
and assume you'll have the rest. Many 
use your TV as a display, and most use 
a cassette recorder for saving data. 

The most obvious difference with 
small business computers is that you 
get everything—they are sold as pack- 
ages. Some units, such as the Zenith 
system on the facing page, come as an 
all-in-one desk-top box. Others, like 
the DEC system shown, are separate 
components that connect together. 
The result is the same: Buy a small 
business system and you get every- 
thing you need, basically, to do work. 
(Yes, the word "basically" does mean 
there's a catch—I’ll get to that later.) 

Besides an increase in hardware 
quantity, small business systems give 
youaquantum leap in quality. Unlike 
a personal computer, which gets lim- 
ited use, business systems are intend- 
ed to be used continuously. That 
means dependable components, but 
also a step up in less obvious ways. 


The CRT display, for example, is 
designed for no-glare high visibility 
and high definition, so characters are 
extremely legible. That avoids eye 
fatigue over long periods of time. The 
keyboard has a standard typewriter 
layout for speedy touch-typing. It's 
also tough, capable of taking on the 
most powerful hunt-and-peck typist. 

The data-saving device is the back- 
bone of a system. Losing a month's 
records could literally result in bank- 
ruptcy for a business. Cassette record- 
ers are too slow, too unreliable, and 
too limited for voluminous business 
records. Instead, a disk system is used. 
Thousands of pieces of information 
can be saved or retrieved in seconds on 
these units. 

Printed information is important, 
as well, and many makers include a 
printer in the package. The printers 
used are sturdy, relatively fast, and 
produce very legible records. 

If all this sounds good to you, you're 
right—all the small business systems 
Ive seen are well engineered and 
designed for serious work. But what 
about that $7,000 price spread? 


Bring your calculator 


$4,995. That's the advertised price 
for Digital's word processor/account- 
ing system. That's good, since it 
includes a printer and a dual disk- 
drive system (two disk readers in one 
box, for double the storage). 

"But that's the basic package," said 
Fred Corsentino when I asked about 
using one for writing articles. "That 
includes a ‘draft’-quality printer. For 
finished work, you really need a ‘let- 
ter’-quality printer.” 

A draft printer mechanically cre- 
ates each letter (usually with a series 
of small dots). The print is legible, but 
not typewriter quality. For finished 

Continued 


M 4 
Text editing, accounting, filing, electronic mail—just pop in the 
floppy disk and these systems are ready to go. Zenith, top, is all in 
one. Additional disk drives are plugged into rear connectors. The 
Digital system (DEC), left, comes as components that simply plug 
together. Basic system can be updated with letter-quality printer. 
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work—reports, business letters, docu- 
ments—a letter-quality printer is rec- 
ommended. The price of the system 
with the better printer: $7,295. 

Now the system is physically ready 
but empty-headed; it doesn’t know 
word processing from shining shoes. 
For that it needs software: Digital’s 
word-processing software is another 
$500. Add $400 more if you want to 
add mailing-label and file-sorting ca- 
pabilities. Add another $750 for ac- 
counting purposes (which most people 
get, I was told). Finally, add $150 for 
your training. Total: $9,095. 

Sound unfair? Not really. The idea 
is to offer a basic “system” required by 
everyone and add specific pieces only 
as you need them. The practice is com- 
mon. Radio Shack’s Model II starter 
system is $4,727. Add what you'll need 
for text editing and the price jumps to 
$6,197. Add complete business-pack- 
age capabilities and you're $8,766 
lighter than when you walked in. 

Each jump in cost means an 
increase in capability: more powerful 
software, better and faster printing, 
greater data-storage capability. How 
do you know just how much storage 
you need? You don’t. But then you 
don’t have to. 

Buying a system 

You may be a doctor tracking bills, 
a dentist cataloging fills, or a lawyer 
creating wills—every business has its 
own special jobs a computer can per- 
form. But the trick to choosing a com- 
puter is not to treat it like a machine: 
Treat it as a possible employee. You 
have a job that needs to be done; you 
need someone (or, in this case, some 
thing) to do it. 


“Personal-computer buffs may buy 
a machine, bring it home, and then 
spend the rest of their time looking for 
things it can do,” said John Morgan, 
manager of one of Radio Shack’s new- 
est computer centers. “In business, it’s 
the other way around. Here you know 
the job—you have to find a machine 
that will do it.” 

More precisely, you have to find 
software that will do the job. Finding a 
computer to use the software you've 
selected becomes secondary. 

There are literally hundreds of pro- 
grams designed for small business 
computers. Odds are, however, that 
none will do everything exactly the 
way you want it done. The less-expen- 
sive programs are dedicated—they 
work one way and you may have to 
change your habits to work with them. 
Astep up are user-oriented programs. 
These may be changed slightly—at 
least meeting you halfway in your 
normal procedures. All these pro- 
grams come off the shelf: You buy a 
disk containing the data and an 
instruction manual, then go to work. 

Most programs are text editors for 
creating everything from books to let- 
ters, or accounting packages for ac- 
counts payable to receivable. But 
more varied programs are being intro- 
duced daily: filing, electronic mail, 
building construction, report making, 
legal information, inventory control, 
real estate—even programs to check 
your spelling. 

You can also buy a computer lan- 
guage—BASIC, FORTRAN, COBOL— 
which allows you to write your own 
programs. And there are utility pro- 
grams designed to make better use of 
what you already own. A “spool” util- 


Radio Shack Il starter system has a built-in 
disk drive and comes with a draft-quality 
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printer. Additional drives are connected to 
the rear of the machine. 


ity, for example, allows the computer 
to type up a document on the printer 
at the same time you're entering new 
data at the terminal. Each program— 
from dedicated text editors to utili- 
ties—will require specific types of 
hardware. A text editor needs a letter- 
quality printer, for example, and an 
elaborate accounting program may 
need two disk-drive units instead of 
one. The point: First choose the soft- 
ware that does the job—then back it up 
with the machine needed to do it. 

The combination of programs and 
machines can be overwhelming. But 
to help you, many computer makers 
are opening retail stores. Besides Dig- 
ital, Heath, and Radio Shack, which 
have been in operation for some time, 
IBM, for example, has recently opened 
two trial stores in Baltimore and Phil- 
adelphia. Xerox has opened 13 stores 
around the country. Control Data has 
four stores: two in St. Louis and two in 
Kansas City. Many other makes, such 
as Zenith, Vector, Commodore, Ohio 
Scientific, North Star, and Apple, to 
name just a few, are being sold 
through local computer centers 
around the country. 

The idea behind these stores is sim- 
ple: Offer a quick, reliable, and prac- 
tical solution to any business problem. 
The results, however, could go far 
beyond that. 

For the first time, small-business 
operators can take advantage of big 
computer power at a modest cost. That 
alone could change the very fabric of a 
"small business" operation. Products, 
services, and even employment could 
change dramatically. How? By how 
much? At present, as they say, that 
does not compute. (a]l 


Text-editing alternative 


Smart typewriters, like this Olivetti 
ET 231, don't put words on paper 
until you're ready. As you type, 
lines are shown on a 15-character 
LED display and stored in memory 
(holds up to 16,000 characters tem- 
porarily). Editing and corrections 
can be made instantly using the dis- 
play. Prices start at around $2,000, 
but the small display is limiting 
when editing large documents. 


The great 
gasohol 
debate 


It's 90 percent gasoline and 10 percent 
ethanol. But that’s about all the 
pro- and anti-gasohol camps agree on 


By EDWARD EDELSON 


In his "PS/What's News” column in the February 
issue, Editor-in-Chief C. P. Gilmore reported on a 
study done by Wallace E. Tyner, associate professor 
of agricultural economics at Purdue University. Pro- 
fessor Tyner has been investigating the broad 
effects of increasing our alcohol production for use 
in gasohol, the auto fuel. He concluded that at the 
four-billion-gallon level (per year of alcohol produc- 
tion) there appears to be a significant possibility of a 
30-percent increase in the price of corn. Meanwhile, 
a world grain shortage is threatening. Mr. Gilmore 
wrote, “Thus as the cost of oil continues to rise, the 
price ethanol makers can pay for corn goes up, and 
corn quickly becomes more valuable as a fuel sub- 
stitute than as cattle feed, which accounts for most 
ofthe use of corn now. So while ethanol as a motor 
fuel may reduce the amount of oil that needs to be 
imported, it will also help jack up meat prices.” 

The news item was aptly titled "The Gasohol Con- 
troversy"—it certainly touched off a controversy 
among our readers. Many wrote to us protesting 
Tyner's contention that producing large quantities 
of fuel alcohol (ethanol) from corn would drive up 
the price of food. A couple of representative letters 
are printed in this month's "Readers Talk Back" col- 
umn. But the issues involved in the gasohol contro- 
versy proved too complex to explain in the brief 
space available in "Readers Talk Back." So we dis- 
patched noted science writer Edward Edelson to 
explore the whole gasohol question. Here is his 
report.— The Editors 


The gasohol scenario, take one: Alcohol for fuel is Ameri- 
ca’s ace in the hole. It will help us thumb our nose at the 
Arabs, provide a welcome new source of renewable energy, 
ease the up-and-down cycle of agricultural prices, and help 
many farmers achieve energy self-sufficiency by running 
their own distilleries. All with little effect on food prices. 


The gasohol scenario, take two: Alcohol for fuel is a 
disaster in the making. It will never provide more than a 
trivial part of our energy needs, will accelerate the destruc- 
tion of American crop lands, drive more small farmers out 
of business, and divert foodstuff from the hungry to the 
automobile. If we really go at it seriously, it will add tens of 
billions of dollars to the American food bill. 

I've heard both versions of the fuel-alcohol story lately, 
expressed with equal vigor by proponents and critics. To 
the critics, a big catch in the scheme is that most of the 
alcohol is supposed to come from corn. Theoretically, alco- 
hol can be made from any kind of vegetation (or even from 
garbage). But for a variety of reasons the most likely feed- 
stock for large-scale fuel distilleries in the U.S., now and in 
the near future, is corn. 

So it's a simple question of bread versus fuel, right? Not 
at all. Instead, the argument concerns a complex set of 
interactions involving, primarily, these five questions: 

* What are the economics of gasohol? 

* Do you use more energy to make alcohol than you 
gain? 

* What would additional demand for corn do to our farm 
land—and to farming? 

* Would gasohol help our balance of payments? 

* Andthe big one: Would using corn to produce fuel send 
food prices skyrocketing? 

Ultimately the debate may hinge on what today are 
unknown factors—but matters of conflicting studies, differ- 
ing projections, and very vocal opinions. Here is what we 
know—and don't know—about those five questions. 


Gasohol economics 
To understand the economics of fuel alcohol, you should 
first realize that gasoline and alcohol are not equivalent 
fuels. While a gallon of gasoline contains 115,400 Btu of 
heat energy, a gallon of ethanol contains only 75,760 Btu. 
On the other hand, alcohol is a higher-octane fuel than 
gasoline and serves as an octane booster in the gasohol 
blend. That means the gasoline in the mix requires less 
refining, which saves energy at the refinery. All factors 
considered, a gallon of ethanol nets about eight percent less 
energy than a gallon of gasoline. Gasohol, then, delivers 
about one or two percent fewer miles per gallon than gas- 
oline, according to Wallace E. Tyner of Purdue (who, it 
turns out, is not anti-gasohol at all). So any valid compar- 
ison of gasoline and gasohol must be on a miles-driven- 
Continued 
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per-dollar-spent basis, not on a gallon-for-gallon basis. 

Right now it costs more to produce a gallon of alcohol 
than it does to produce a gallon of gasoline. Fuel alcohol is 
competitive with gasoline because it gets tax subsidies: 
Gasohol is exempted from the four-cent-a-gallon federal 
gasoline tax, and since each gallon of gasohol contains 10 
percent alcohol, that amounts to a 40-cent-a-gallon federal 
subsidy for the alcohol. Twenty-five states also give tax 
benefits to gasohol. With these subsidies, gasohol today is 
competitive with gasoline on a miles-driven basis, but it 
wouldn’t be without them. 

Recent history, however, mostly shows the price gap 
between alcohol and gasoline closing rapidly. Tyner points 
out that from early 1978 to early 1980 the refinery-gate 
price of gasoline more than doubled—from 45 cents a gallon 
to 95 cents—while the cost of producing anhydrous (water- 
free) alcohol increased only about 25 percent—from 95 
cents to $1.21 per gallon. 

A year ago it seemed likely that the price gap would 
continue to close. But events took an unexpected turn this 
year: Gasoline inventories started building until, by 
spring, there was a virtual glut on the market. That helped 
to stabilize prices. “Before this happened I expected alcohol 
to be competitive with gasoline within two or three years 
on a miles-driven basis without any tax subsidies,” says 
Tyner. "Now I'm not so optimistic.” (But he still expects it 
to be competitive before 1992, when the federal-tax exemp- 
tion is scheduled to expire.) 

Another factor in the equation, the price of corn, has also 
taken an unexpected turn—sharply upward—thanks to the 
fickle hand of Mother Nature. Don Fink, a policy analyst 
who has done several detailed studies of fuel alcohol at the 
Department of Agriculture, says, “In 1979 there was a 
bumper corn crop of 7.6 million bushels. It sold for $2.50 a 
bushel, and at that price a distiller with a 50-million-gal- 


GG The Arabs can always say, ‘We've 
had enough.’ If they set their prices 
so alcohol can't compete, that's it 99 


lon-per-year still (large by today's standards) could make a 
profit by selling alcohol for $1.20 a gallon." (A 10-million- 
gallon plant would have to sell the alcohol at $1.55, Tyner 
Says.) 

In 1980, however, the corn crop was down 17 percent 
because of a killer heat wave. "Corn rose to more than $3 a 
bushel, and in some areas more than $3.50," Fink reports. 
Every 10-cent-a-bushel increase in corn costs bumps the 
price of alcohol by 2.8 cents a gallon. "If we have another 
bad corn-crop year, you could see corn at $4 or $4.50 a 
bushel," Fink says. 

Okay, gasohol proponents concede, the price of alcohol 
will go up and down with corn prices. But the price of gas- 
oline will only go up as OPEC pulls that string. Don Fink, 
though, thinks that the oil-producing countries will be too 
shrewd to keep the economic balance tilted in favor of gaso- 
hol. "The Arabs are always in a position to say, 'We've had 
enough,’ " he says. “If they set the price of crude so alcohol 
can't compete, that's it." 

In such a case, it could be argued that the threat of com- 
petition from alcohol had at least served to keep a lid on oil 
prices. But the sum of the argument is this: Since no one 
can predict either the future price of corn or the future price 
of crude, the economics of gasohol is still uncertain. The 
economic value of a principal byproduct of alcohol produc- 
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tion, distillers dried grain (DDG), is also unclear. I'll dis- 
cuss it later. 


Energy balance 


Several experts have argued that alcohol fuel is not a 
good bet because it takes more energy to plant, tend, and 
harvest the corn and to distill the alcohol than you get out 
of the alcohol. Others claim that there’s a net energy gain. 
The primary reason for the argument is that these analysts 
are looking at different technologies. Most plants making 
fuel alcohol today were originally set up to produce high- 
quality, high-purity drinking alcohol. And a lot of them 
were built when energy was cheap. These plants are not 
energy efficient, and analyses based on them indicate a 
negative net energy balance. Studies that show a positive 
net energy balance look at the more-efficient plants now 
being built, which are made especially for fuel production 
(PS, Mar. ’80]. 

The other side of the energy-balance coin concerns the 
type of fuel burned to distill the alcohol. Today alcohol 
plants burn oil or natural gas, but the assumption is that 
future plants would burn coal. Thus, many experts say, it’s 
not really a question of energy balance. (On that basis, they 
point out, electricity would be regarded as impractical 
because 60 percent of the fuel is wasted when it is burned in 
a generating plant.) Instead, alcohol should be regarded as 
one technology for turning coal into a more usable liquid 
fuel. If you were to burn a gallon of oil to produce a gallon of 
alcohol, it may be a questionable proposition. If instead you 
burn coal, you’re ahead. And if you burn cornstalks, you’d 
be way ahead. 


The fate of farm lands 


Critics of a full-scale alcohol-fuel program see it as a 
potential threat to a basic resource—farm land. “As the 
industry expands to meet rising demand for corn, there 
may be a tendency to bring more marginal lands into pro- 
duction,” Don Fink explains. “These lands are marginal for 
a reason. Either they’re on slopes, so there will be greater 
soil erosion when they're plowed, or there isn't much water 
available.” 

Because more marginal land will be farmed, bad years 
will hit harder, causing great swings in corn prices. A 
study by the Congressional Office of Technology Assess- 
ment (OTA) concluded that small farmers and those who 
are just starting out will be especially hard hit by such 
swings. The net effect will be to shake these farmers out, 
increasing the monopolization of farm land by large agri- 
business corporations, the study indicated. 

The farm-land issue is exacerbated by the fact that the 
principal byproducts of alcohol production can be used as a 
high-protein animal-feed supplement, competing directly 
with soybean meal. As alcohol production increases, says 
Tyner, the price of the byproducts may drop and soybean 
meal will be pushed out of the market. Farmers will then 
grow fewer soybeans. That trend would be reinforced by 
the demand for corn as a fuel feedstock, he says. It is stan- 
dard practice to plant a field to corn one year and to soy- 
beans the next. That breaks insect and disease cycles. And 
soybeans actually add nitrogen to the soil while corn takes 
it out. With increasing corn prices farmers may tend to 
plant corn every year. Result: More pesticide and fertilizer 
would be used. 


Balance of payments 


Today this country is paying for a lot of OPEC oil and 
Japanese cars by exporting farm products, including corn 
and soybeans. If we made corn into alcohol and produced 
fewer soybeans, we would reduce those exports. The effect 
on the balance of payments is hard to determine. 


But Tyner believes that question is beside the point. 
“The prime concern is national security,” he says. “We 
would be willing to break even on the balance of pay- 
ments.” 

Would we at least break even? That’s another imponder- 
able. “Some economists have suggested that the economic 
cost of imported oil today is really $70 to $100 a barrel,” 
says Milton David, an agricultural economist who heads a 
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firm called Development Planning and Research Assoc. 
"What is the economic price of exporting corn, in terms of 
the strength or weakness of the dollar and the cost of food 
domestically? There is probably a trade-off here that no one 
has really addressed." 

Certainly the biggest bugaboo the critics of alcohol fuel 
point to is how such a program might affect food prices. 
This, too, is complex and largely unpredictable. 

People eat very little of the corn grown in the United 
States: 90 percent of it goes to feed livestock. Though in the 
long run the price of one grain will affect that of all the 
others, the immediate issue is not taking bread out of the 
mouths of the hungry, but meat off the plates of the well 
fed. 

Whether that will happen—or to what extent—centers on 
the residue left after the starch is removed from the corn to 
make alcohol. Many stills in use today employ what is 
called the wet-milling process. Residue left from that is 
gluten meal, a high-protein product that can be fed to 
chickens, hogs, and cattle. There is a ready market for it 
both domestically and abroad, Tyner says. 

But another technology, the dry-milling process, 
requires a lower capital investment, gives a higher alco- 
hol yield, and is the only suitable one for use on the farm, 
says Tyner. The byproduct of dry milling is distillers dried 
grain. Any large-scale alcohol-fuel program is likely to 
produce a lot of DDG. One bushel of corn yields 2.5 gallons 
ofethanol and about 17.8 pounds of DDG—now worth about 
$1.13. To make alcohol production economically feasible 
the distiller must find a market for the DDG. 

Like gluten meal, DDG is high in protein. "It has more 
protein than was present in the original corn," says Wil- 
liam A. Scheller, a chemical engineer at the University of 
Nebraska and an early enthusiast for gasohol. "The excess 
is from the yeast that turned the corn carbohydrates into 
alcohol. DDG is about 30 percent protein." 

Scheller and other gasohol proponents cite studies done 
at the University of Nebraska and elsewhere that found 
that cattle gained more weight on a diet including DDG 
than they did on corn. But many experts point out that 
DDG is not suitable for other animals. Don Fink says that 
it can't easily be fed to hogs and chickens. "DDG contains 
all the corn's fiber; non-ruminants can't digest fiber.” 

That limits the DDG market to cattle, Fink says, and 
"about 40 percent of the cattle in this country are range- 
fed. That doesn't leave much of a market for DDG." 

Thus, some experts say, we could end up with more DDG 
than anyone can use. Lynn Doxon, whose Tallgrass 
Research Institute in Formosa, Kan., makes a still for farm 
use [PS, Jan.], disagrees on the grounds that people, too, 
will be eager consumers of DDG. "If you make it under 
sterile conditions, you can put it in bread or anything in 


which you use bran or wheat germ,” she says. "We've made 
cookies with it and they were delicious." 

Maybe, maybe not, says Milton David. "Technically it 
can be made palatable,” he admits. “But it probably 
wouldn’t be high on your preference list. And the cost of 
converting it to an edible protein is rather high.” 

Whatever the market for DDG, a greater demand for 
farm products would likely drive up the price of land; that, 
too, could put upward pressure on food prices. According to 
the Congressional OTA study, “Rough estimates based on 
the expansion of crop lands in the early to mid-1970's [due 
to the increased demand abroad for U.S. food exports] indi- 
cate that domestic food consumers could pay $3 to $4 per 
year in higher food prices for each additional gallon of alco- 
hol produced above the level at which the food-fuel compe- 
tition becomes severe, if grain prices are used to bring more 
crop land into production and if distillery byproducts are 
utilized poorly." 

At what level of alcohol production would the food-fuel 
competition become severe? Different experts come up 
with different numbers. According to the OTA, the food- 
fuel collision could come at a relatively low level of alcohol 
production—no more than two billion gallons a year. To put 
that into perspective, two billion gallons a year is 130,000 
barrels a day. Our oil imports now are almost seven million 
barrels a day (294 million gallons). 

Some experts believe that our fuel-alcohol production 
will never rise much above the two-billion-gallon level. 
John Long, technical director of Archer-Daniels-Midland, 
which produces about 80 percent of the nation's fuel alcohol 
today (and is expanding its capacity), doesn't see a really 
big industry based on alcohol from corn. "Three billion gal- 
lons is where it will end up,” Long says. "It'll probably be 
used as an octane improver." 

The National Alcohol Fuels Commission, which was 
established to study the effect of a major expansion in alco- 
hol fuels, thinks production could go considerably higher. 
"We see the upper limit being five billion gallons a year 
before there would be major effects on the price of corn," a 
commission spokesman said. 


It's a guessing game 


Actually, most experts acknowledge that they're guess- 
ing about corn prices when and if alcohol production goes 
over that two-billion-gallon level. "We need to do some 
guessing because any model based on historical experience 
goes out the window," says Milton David. His guess: At two 
billion gallons the price of corn would go up about seven or 
eight percent. At four billion gallons the increase would be 
20 to 25 percent. "I would guess the real price of corn would 
double at five to 10 billion gallons," David says. 

"The real issue is the supply response to higher prices," 
says Tyner. "We've had increased production for years with 
declining agricultural prices. All of a sudden we have a 
major new source of demand. We don't know what's going 
to happen because we've never had this experience and we 
don't know all the interactions. 

"We've got the Worldwatch Institute in this country say- 
ing that even without alcohol fuel the world food situation 
would be precarious. Others are saying that alcohol could 
bethe single biggest new benefit for agriculture. It largely 
falls into the realm of belief at this point. I'm going to spend 
the next two years studying it." 

Tyner is developing computer models designed to 
include all the major factors in the food-vs.-fuel area. It will 
take those two years to complete the studies. By most cal- 
culations, alcohol production will not have reached the 
two-billion-gallon danger level by then. Maybe before it 
does we'll have enough research and experience at hand to 
sort out the pros and cons of alcohol fuels. ui 
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Tension structures 


~ make huge- and elegant — buildings 


Giant tents designed 
by computer are 
efficient and durable 


By SUSAN RENNER-SMITH 


"We're designing buildings that re- 
spond directly to nature," said Horst 
Berger, co-founder of 
New York City engineering firm. He 
waved at the architectural models 
scattered over table 
We make these things so the sno 
slides off, the heat reflects, and the 
light comes through. And when it 
ins, they make a beautiful waterfall 
said delightedly. 
talking about tents 
ll them tension stru 
e really just big, beau- 
tiful tents, some covering more than 
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100 acres. Giant tents are popping up 
all over the globe. A partial list 
includes a California department 
n African church, a Boston zoo 

ion, and a Saudi air terminal 
These modern tents, designed by 
computer and made of Teflon-coated 


Why pitch a long-lived tent? De- 
spite their ethereal beauty, tension 


they cut energy bills; and their 
striking designs draw people in. 

How do you convert a piece of fabric 

into a sturdy building that will endure 

i and blizzards? 

"A tension structure has neither 

weight nor stiffness, the things that 

Continued 


Silhouetted against the desert sunset 
(left), tents stretch between 150-foot-high 
pylons. When complete, the multi-tent 
roof will span 105 acres at Saudi Arabia's 
Jeddah airport. Fabric modules are cheap- 
er to haul into such remote areas than 


Intricate as a spider web, the computer- 
drawn design above traces the taut curves 
needed to shape fabric into a tension 
structure like the Florida Festival (left). 
Each warped rectangle in the drawing 
defines the shape assumed by the fabric 


conventional materials, and the structures 
can be built faster. After erecting the sup- 
ports, workers simply unfold the fabric, 
hoist it into place (above, during construc- 
tion of Bullock's department store in San 
Jose), then tension it 


when tension is applied. The Florida struc- 
ture's 70,000-square-foot roof forms five 
tents—one inverted so rain can create a 
dramatic interior waterfall. The swooping 
shapes shelter a shopping arcade at Sea 
World in Orlando. 
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jax (above) inside the first permanent tent (top left). 
Pitched at California's La Verne College in 1973, the 1.4-acre 
structure still needs little maintenance. Soaring, saddle-shaped 
panels (above right) form a new tension structure at Boston's 


Student: 


Franklin Park Zoo. The finished building will span 220 feet and 
house hippos and crocs amid African foliage. The tropical plants 
should flourish as they have inside other tension structures (top 
right). The reflective roof admits light, prevents heat buildup. 


make ordinary buildings stable," said 
Berger. "We have only fabric and 
cables—so we must add both stress 
and curvature." 

The fabric can be stretched over 
arches, tensioned by a central mast, or 
stretched between cables hung from 
an outside frame. But however the 
fabric is mechanically tensioned, it 
must have built-in tension, as well. 
To keep its shape, the fabric is 
designed so that intersecting stress 
lines curve in opposite directions. 
Each fabric section swoops out and 
down at the same time. 

Determining the precise curvature 
of each fabric piece and the exact 
amount of prestress needed is a tricky 
job—but not for today's computers. 

"We have a brand-new interactive 
graphics computer," said Lora Spiller 
of Chemical Fabrics Corp., one of the 
two major firms that fabricate and 
erect tension structures. "We just plug 
in a few numbers, and the computer 
designs the shape,” she said. 

The numbers used are indeed few— 
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several sets of Cartesian coordinates 
for cable support and anchor points, a 
few more for the fabric grid, and one 
equation for stress. 

"We're reversing the design pro- 
cess," Berger said. "Normally you 
choose an arbitrary shape for a build- 
ing, and then you analyze it to find out 
the stresses it will withstand. Here we 
put the stress in first, and let the com- 
puter decide the shape." 

Computer design makes building- 
size tents possible; Teflon-coated Fi- 
berglas makes them practical. Pound 
for pound, woven Fiberglas is stronger 
and cheaper than steel. Unlike the 
vinyl-coated polyester used for the 
familiar tennis bubble, this tough fab- 
ric won't burn, lose strength, or soil. 
The non-stick coating makes the tent 
self-cleaning and practically mainte- 
nance-free. And Teflon bleaches white 
in the sun, so the fabric is reflective as 
well as translucent. 

The super-fabric can range from a 
weave with seven-percent light trans- 
mission and 75-percent reflectance to 


one with a transmission-reflectance 
ratio of 22:69. But even the least 
translucent fabric transmits 60 foot- 
candles of diffuse light on a cloudy 
day, according to Owens-Corning Fi- 
berglas Corp., the other major builder 
of tension structures. 

That's enough light for most activi- 
ties, so the translucent roof slashes 
lighting bills—a key energy cost for 
most commercial buildings. 

In cooler climates, such energy sav- 
ings may be offset by winter heating 
losses. But tension structures can be 
insulated with double air-trapping 
layers of fabric. Berger and others are 
now working to perfect a super-insu- 
lating fabric that will have maximum 
light transmission. 

And the translucent tent offers 
more than energy savings. "Everyone 
responds to it,” said Lora Spiller. 
"Shoppers like the dramatic shape. 
Retailers like the soft light. Even the 
palm trees seem to like it," she added. 
"They grow 42 feet tall in that beauti- 
ful, natural light." us 


Computerized 
ballasts 


cut fluorescent-lighting costs 


Three fluorescent lamps can be driven by 
Thomas Industries’ computerized ballast, 


Electronic fixtures cost 
more, but makers stress 
energy-saving dollars 


By JOHN FREE 


As workers stream into U.S. offices 
and plants each weekday, some 400 
million fluorescent-lighting fixtures 
are switched on. Fluorescents rank 
about midway in efficiency (75 lumens 
per watt) between incandescent and 
high-pressure-sodium lighting [“En- 
ergy-Saving Lighting,” PS, Sept. '80]. 
By one estimate, however, more than 
half the energy consumed by 150 bil- 
lion watts’ worth of office fluorescents 
each year is wasted. The culprit? Too 
much lighting: 

€ As the sun adds natural light to 
offices, most fluorescents blaze away 
at full output. 

9 Unused or seldom-used office 
space is often overlighted. 

9 Since fluorescents dim with use, 


shown being installed (inset). Old-style 
ballasts (above) run only two lamps each. 


buildings are designed to be over- 
lighted to compensate for aging. 
Building managers faced with soar- 
ing energy bills have removed some 
fluorescent lamps from sockets. But 
new electronic ballasts being intro- 
duced by several companies promise a 
less drastic approach to saving en- 
ergy—plus new operating conve- 
nience. A few of these new ballasts are 
equipped with tiny microcomputer 
circuits for special advantages. 


Higher frequencies 

A conventional ballast consists of 
an iron-core transformer and a few 
simple electrical components. Its func- 
tion is to trigger an arc between the 
fluorescent-tube electrodes and regu- 
late current flow when the gases fluo- 
resce. Heat given off by 60-Hz line- 
voltage losses in transformers may 
add to the air-conditioner load. 

New electronic ballasts eliminate 
the bulky, heavy transformer. Circuit 
design varies, but 60-Hz line voltage 


is electronically "chopped" with a 
power transistor to 12—32 kHz. This 
high-frequency voltage, fed through a 
compact ferrite-ring transformer, 
makes the phosphors glow brighter. 
"Since you get more brightness, the 
incoming power can be reduced to save 
energy," says David Cooper, president 
of EETech, a division of Beatrice 
Foods Co. (Chicago, Ill.). 

EETech will add a model to its elec- 
tronic-ballast line this year capable of 
dimming fluorescents and saving 
even more energy. À solid-state triac, 
used in ordinary incandescent-lamp 
dimmers, can trim line voltage in flu- 
orescent circuits, too. Lighting can 
then be manually preset to any level 
or controlled automatically through 
sensors measuring ambient room 
light. One firm, Controlled Environ- 
ment Systems, Inc. (Box 1190-B, 
Rockville, Md. 20850), markets an 
intensity-controller/sensor system 
you wire to existing ballasts. 

With electronic ballasts, a circuit 
can also be included to compensate for 
tube aging; brightness remains con- 
stant. General Electric uses a conven- 
tional analog circuit for this job in 
some of its existing fluorescent-lamp 
models. But GE is introducing a newer 
model with a microcomputer chip to 
compensate for aging. 

Since each ballast computer can 
have its unique digital "address," 
lamps can be controlled from a central 
location by sending coded radio-fre- 
quency (RF) signals to each fluores- 
cent fixture. Lamps in sections of, say, 
a factory could be dimmed or shut off 
by a larger, separate computer. 

Thomas Industries Inc. (Louisville, 
Ky.) won't reveal details about its new 
computerized ballast. But the compa- 
ny stresses that its electronic ballast 
has 50 percent more capacity than the 
transformer type, since it can drive 
three lamps compared with two for a 
standard ballast. According to Thom- 
as, a test with energy-saving lamps 
showed that its computerized ballast 
(supplying three lamps) required 20 
percent less power than the two bal- 
lasts needed for a standard three-lamp 
fixture. 

Electronic ballasts cost from $22 to 
$30, compared with $4 to $7 for stan- 
dard ballasts. Payback time for en- 
ergy savings varies with utility rates. 
In a 100,000-sq.-ft. building with 
2,000 Watt Watchers using 630,000 
kW-hr annually, Thomas figures that 
electricity in Chicago (7¢/kW-hr) 
would cost $44,100 versus $56,700 for 
standard ballasts. In New York City 
(11g/kW-hr), the firm figures, comput- 
erized lighting would cost $69,300 
instead of $89,100 for standard fix- 
tures with energy-saving lamps. Bis 


JULY 1981 | 59 


First report: 


computerized 
drill press 


At the push of a button: 
depth-of-cut and rpm 


readouts while you drill 


By A. J. HAND 
PHOTOS BY THE AUTHOR 


What do you get when you combine a 
tiny computer chip with a 3.3-amp 
variable-speed motor, then add a 
chuck, housing, and base? The brand 
new Black & Decker Electronic Drill 
Press—the first computerized tool for 
the home shop. (PS first told you about 
this new tool in the Nov. ’80 issue.) 

When one of the first of these tools 
to come off the production line arrived 
at my door, I promptly unpacked it 
and put it to work to see just what the 
computer could do. Here’s what I 
found out: 

You and the computer communicate 
through a touch-sensitive control pan- 
el and an LED readout screen. At the 
touch of a finger you can select your 
drilling speed, set drilling depth, or 
ask the tool to give you rpm or depth 
readouts as you drill. 

Let’s go through a typical shop oper- 
ation and see how all this works. Say 
you want to drill a ?4-inch-diameter 
hole in a wooden chair seat for the leg. 
The seat is one inch thick, and you 
want the hole % inch deep. 

First you position the work on the 
drill-press base and clamp it in place. 
Then lower the bit until it touches the 
work. Press the SET DEPTH key. You 
have now set the computer to the zero 
point for this particular job. The LED 
display will read 0.000. 

Now check the speed-selection chart 
on the side of the drill press. For a 3⁄4- 
inch hole in wood, it tells you to put 
the tool’s power shift knob in the 
HEAVY DUTY position and press speed 
selector key 5. So turn the power shift 
knob counterclockwise until the ar- 
row points down. Then press key 5. 

The drill press will start running, 
accelerating smoothly up to speed to 
avoid jolting your work out of position. 
Slowly feed the bit into the work. The 
computer feeds power to the motor 
according to load, helping to keep rpm 
constant. Atthe same time, it displays 
the depth of the hole continuously in 
0.02-inch increments. When the read- 
out reaches 0.74 inches (there is no 
0.75 because it's an odd hundredths 
number), stop drilling. 

If, for any reason, you want to check 
drill speed as you bore, simply press 
the DISPLAY RPM key. Then the rpm will 
appear on the display. Touch the Dis- 
PLAY DEPTH key and the depth readout 
will reappear. When you want to stop 
the press, touch the stop key. 


While it may sound complicated, it's 
really simple once you get used to it. 
And the controls are well thought out. 
The control panel, for example—keys 
and all—is made of a single sheet of 
plastic, perfectly sealed against dust 
and dirt. The speed selection and dis- 
play command keys are fairly stiff; 
there's little chance of starting the 
press accidentally. The sroP key, on 
the other hand, is quite sensitive, so 
you can shut things down quickly. 


Smart circuits 


You'll rarely need to, however. The 
computer has some logic circuits that 
protect both you and the tool itself. 
Say, for example, you overfeed the bit 
while drilling metal, and the bit 
breaks through and binds. The com- 
puter will automatically shut the 
motor off and display error code “d” 
(instaneous stall) on the LED panel. 
The motor will not start again until 
you depress the desired speed selector 
key. 

If you try to start the press without 
removing the key from the chuck and 
placing it in its special holding pocket 
on the drill-press head, the motor will 
not start and the LED's will display 
error code L. 

Should you overload the tool until 
the motor overheats, the LED’s will 
begin flashing the code Load. At this 
point, you should press speed selector 
key 6 and allow the motor to run 
unhindered at full speed until it cools 
off and the Load display no longer 
flashes. 

To test this feature, I put a squeeze- 
type wooden brake on the chuck and 
tightened it until the motor over- 
heated. The Load display appeared 
and stayed on for exactly 30 seconds 
while the motor cooled. 

The computer can also help you 
avoid mistakes. If you release the quill 
feed handle after drilling a hole and 
let the quill snap sharply back to the 
raised position, you may jolt the depth 
sensor off its zero point. If so, the read- 
out will display error code “p,” warn- 
ing you to reset the zero pih 

All this electronic wizardry is more 
than flash. The tool works, and it 
works well. The chuck runs smooth 
and true, with none of the wobble I’ve 
seen in some other small drill presses. 
The depth readouts are easy to read 
and dead accurate. To check them, I 
drilled a piece of wood with a brad- 
point bit until the tip barely broke 
through. I noted the depth readout, 
then drilled several more holes to the 
same reading. Each matched the 
depth of the first hole perfectly. 

To check the motor's ability to 
maintain a constant speed under load, 
Ichucked an oversize Powerbore bit in 


OOOO 


Control panel of the computerized drill 
press includes the push-button plate and 
LED display. Here the display flashes 
Load, a code indicating that the motor is 
overheated—you may be overtaxing the 
drill. The motor cools off quickly when it 
is run freely at high speed. 


the press and fed it quickly into vari- 
ous types of wood, watching the rpm 
readout as I bored. A fast feed rate 
could cut motor speed about 200 rpm, 
but that’s not bad. Only when I used a 
1%-inch spade bit in oak could I seri- 
ously bog down the motor. Remember, 
however, that a spade bit of that size is 
well over the maximum capacity of a 
tool this size (see table below). 

Complaints? I have a few. The head 
is difficult to raise on the column. The 
handle on the chuck key hits the drill- 
press head, so you can’t turn it a full 
360 degrees. You have to be very care- 
ful to turn the power shift knob firmly 
into the LIGHT DUTY position or you will 
be greeted by a loud grinding of 
gears. 

Finally, if you mount the press at 
normal bench height, the chuck is hid- 
den by the head housing. For good vis- 
ibility, you should mount the press up 
high, with the display panel at about 
eye level. 

The Black & Decker Electronic 
Drill Press should be in stores by the 
time you read this. Price is expected to 


be in the $180 to $200 range. Lol 
SPECIFICATIONS 
eter of workpiece . ve 


uble insulated 
g to readouts, 
or automatic by stop collar 


tor 
Depth control. 
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Water-gel 
blanket 


douses flames, 


aids burn victims 


An advanced gel serves as 
a portable fire escape 
and a soothing balm 


By SUSAN RENNER-SMITH 
ILLUSTRATION BY ROBERT RITTER 


Smoke! You jump from bed and rush 
to the door of your hotel room. 
Through the peephole you see only 
flames. Undaunted, you flip open an 
orange canister and pull out a large 
blanket saturated with wet glop. 
Throwing the blanket over your head, 
you open the door and walk through 
the flames. 

As you pass the next room, you see a 
fellow guest cowering behind the half- 
open door. You lift up the blanket and 
beckon him under. Together you reach 
the exit door, pull it open, and see that 
the way is clear. 

Just then, you hear screams across 
the hall. You throw the blanket onto 
the fire, then pull it back toward you. 
This clears an eight-by-five-foot path 
through the flames. Several surprised 
people dash through to the exit, 
unharmed. 

The above scenario illustrates only 
some of the applications of the Water 
Jel Fire Blanket, according to Cary 
Trilling, president of Trilling Re- 
sources Ltd. (250 E. Hartsdale Ave., 
Hartsdale, N.Y. 10530). The specially 
woven wool blanket, saturated with 
white, soupy-looking Water Jel, not 
only douses flames and shields people 
from heat and smoke, but also gives 
antiseptic first aid for burn victims. 

Trilling has faith in Water Jel. To 
prove it, he's dipped his hands in the 
stuff, then plunged them into burning 
pools of gasoline. He's strolled be- 
tween burning bales of hay and has 
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even sat down in the middle of a con- 
flagration. 

He's not the only believer. 

“The stuff works,” said Chief Robert 
Mauro of the Fairview Fire Depart- 
ment in White Plains, N.Y. “We 
bought three of the blankets.” A num- 
ber of fire and police departments 
have bought the blankets, as have the 
Coast Guard, Army, Air Force, and 
the New York City bomb squad. 

The FDA has classified Water Jel as 
a medical device, and independent 
test labs have shown that it puts out 
even super-hot flames. 


What is this stuff? 


“Basically, it’s a complex carbohy- 
drate derived by extracting natural 
oils from various plants and by pro- 
cessing plant powders,” Trilling said. 
He added that the water-based gel is 
thixotropic, so it will cling to the blan- 
ket unless shaken vigorously. 

The gel blanket comes in two sizes: 
2'% by three feet and five by eight feet. 
Each absorbs up to 13 times its own 
weight in gel, thanks to a patented 
open weave that creates tiny gel-trap- 
ping pockets. 

The blanket has a three-year shelf 
life. “Not because of the gel,” said Tril- 
ling. “That lasts indefinitely. But the 
added bactericides start losing their 
strength after three years.” 

The antiseptic gel makes the blan- 
ket a potent protection for burn vic- 
tims. Lab tests show the gel prevents 
growth of five common microorgan- 
isms, including staph, says Trilling. 

But infection isn’t the only danger 
to burn victims. “Your normal, chem- 
ically treated fire blanket just smoth- 
ers flames,” said Trilling. “It can be 
600 degrees under that blanket. The 
poor person boils in his own juices.” 

The Water Jel blanket both smoth- 


ers the flames and soaks the burn vic- 
tim, preventing smoldering, Trilling 
claims. 

“Then there’s the soothing, cooling 
action from the menthol-type oils in 
the gel,” said Trilling. “This takes the 
heat out of the burn and reduces pain, 
dehydration, and blistering.” The 
treatment helps prevent shock, a ma- 
jor killer of burn victims. 

And Water Jel’s cooling action 
makes the blanket more effective for 
fire rescues than conventional fire 
blankets and even asbestos suits, Tril- 
ling says. Neither blocks heat as well 
as the gel. Intense heat hardens it, 
creating a thin skin on the blanket's 
outside that shields against heat and 
smoke. Meanwhile, the still-liquid gel 
inside acts as a heat exchanger, cool- 
ingthe hot air that filters through the 
outer skin. The cooled air displaces 
hot air trapped under the blanket. 

How long is the gel effective? 

"It's hard to predict," said Trilling. 
"It depends on how hot the fire is. But 
theblanket I used on my last fire walk 
was still good afterward. We put out 
several burning dummies and an oil- 
drum fire with it, and the blanket was 
still effective." 

Trilling added that the blanket 
won't fail without warning. If a wear- 
er stops walking—perhaps to clear a 
blocked exit—heat will eventually 
build up under the blanket. But tak- 
ing a few steps stirs up the air so it 
circulates through the gel again. 

“You can do this several times," said 
Trilling. "But when it stays hot under 
there—that’s the warning to get out.” 

The large Water Jel blanket costs 
$250; the small one is $100. "We're 
also working on a briefcase-size con- 
tainer,” he said. "Then you can take it 
with you to crowded business confer- 
ences in hotels." us 


A = : "bc Lv A 
Ghostly shrouded figure (above) is actually a fireman protected pop-top canister (inset), the gel-saturated blanket can be donned 
from roasting by a unique fire-fighting blanket. Pulled from a faster than an asbestos fire suit, and blocks heat longer. 


Flame resistance of six-inch-square woolen blanket 
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The challenge of 
ocean treasure: 


Deep- 
sea, 
mining 


Mineral-rich manganese nodules are the 
prize. The technology to exploit them 
is untried; the politics unsettled 


By PETER BRITTON 


The deep-sea-mining ship Lomis, a 200,000-ton vessel 
with the maneuvering precision of a helicopter, comes to 
a dead stop some 1,700 miles south of San Diego in an 
area called the Clipperton Fracture Zone. As her power- 
ful thrusters hold steady against a persistent current, 
sliding doors beneath the ship slowly open, exposing a 
150-foot-long dredge head to the three-mile-deep abyss. 
The 250-ton machine is gingerly lowered on steel cables 
to a depth of 160 feet. Divers swarm about, checking 
connections, umbilical cables, a huge flexible hose, tele- 
vision cameras, lights, and sonar systems. A flotation 

Continued 
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Deep-sea-mining system designed by 
Ocean Minerals Co. uses a bottom- 
'erawling dredge head to pick up, wash, 
and crush manganese nodules and 
pump them to an intermediate rig called 
a buffer. A specially designed mother 
ship-receives the slurry and provides 
the operational control and mainte- 
nance support for the underwater ma- 
chinery. Here's how the system works: 
The dredge head, equipped with sonar, 
lights, and television cameras, and con- 
trolled remotely from the ship, crawls 
sslowly--along. the ocean bottom pro- 
pelled by the inward turning of its 
Archimedean screws. As it moves, its 
nodule-pickup heads (inset) rake nod- 
ules and mud from the ocean floor. As 


the nodules rotate on the tines, water 
Jets clean them of mud. They pass to 
the crusher where they are ground into 
small particles. These fall into an en- 
Closure beneath the crusher and are 
pumped, in a slurry, to the conduits 
(shown in red) at the end of the pickup 
heads. One pump serves all conduits. 

From the conduits, the slurry is 
pumped through a flexible hose to the 
buffer, which is generally located about 
75 feet above the dredge head. The 
hose and connecting cables are held 
above the dredge head by a flotation 
block (not shown). The buffer holds the 
slurry temporarily; it also houses all the 
equipment not needed on the dredge 
head itself. The buffer is connected to 


ILLUSTRATED BY WALTER HORTENS 


the ship by a rigid pipe. In the design 
illustrated, the slurry is raised to the 
ship through the connecting pipe by a 
system called an air lift: An air line from 
a compressor on the ship injects air 
into the pipe at a point about 5,000 feet 
below the surface. The air lowers the 
density of the fluid inside the pipe from 
the injection point to the surface. The 
total weight of the fluid inside the pipe, 
from top to bottom, is then less than the 
weight of the water outside. Thus, out- 
side water pressure pushes everything 
in the pipe up to the surface. (Electric 
pumps or pressurized sea-water lifts 
could also be used to raise the slurry.) 
The nodules are transferred to large 
cargo vessels and hauled to shore. 
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Continuous-line-bucket (CLB) system of deep-sea mining is 
being developed by a Japanese company. It uses five-ton- 
capacity dredge buckets attached at 80-foot intervals to a 10- 
mile loop of heavy polypropylene cable. The loop runs 
between two ships (which move on a parallel course a half- 
mile apart); its lowest section drags on the bottom, and the 
buckets scoop up nodules and sediment. One ship hauls in 
buckets of nodules and mud and the other returns the empty 
buckets to the seabed. A French CLB system uses one ship. 


Pilot-scale mining ship, the R/V Deepsea Miner II, is the test ship 
for Ocean Mining Associates (also known as the Deepsea Ven- 
ture Group) of Gloucester Point, Va. The ship has successfully 
completed a proof-of-concept mining test. 


block is deployed, followed by another huge piece of equip- 
ment called a buffer. The whole works is lowered—step by 
step. Finally, three days later, the dredge head, buoyed 
with foam to near weightlessness, touches down softly on 
slime that is covered with potato-size lumps. In pitch dark- 
ness and under 6,600 pounds per square inch of pressure, 
the dredge head’s lights come on and the massive screws 
turn. The bizarre device begins crawling forward and gob- 
bling up the lumps. 

This, at least, is a scene that Conrad Welling, senior 
vice-president of Ocean Minerals Company (OMCO), and 
his colleagues elsewhere in the fledgling deep-sea-mining 
industry hope to see as front-page news—and the sooner the 
better. OMCO’s monster miner (opening pages) is one of 
several systems designed to pick up as much as 15,000 tons 
of manganese nodules a day and hoist them to a surface 
ship—to be carried to processing plants on shore. The goal: 
badly needed cobalt, copper, nickel, and manganese. 

Since 1873, when the research vessel HMS Challenger 
first discovered curious black lumps in a trawl net, science 
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has been aware of manganese nodules and the valuable 
minerals they contain. As much as 100 billion tons of 
nodules may litter the floors of the world’s oceans. To date, 
commercial interest has centered on some 15 billion tons in 
the Pacific. Marne Dubs, director of ocean resources for the 
Kennecott Group, one of several companies involved in 
deep-sea-mining research, puts it simply: “The nodules are 
the most significant untapped source of raw materials in 
the world.” 

A handful of multinational consortia, including Kenne- 
cott and OMCO, has already spent around $300 million on 
research and development of machinery to capitalize on 
this untapped wealth. But the problems are enormous in 
every arena—legal and political as well as technological. 

"We're winding down the final stages of research and 
development now,” says Welling, a former space expert 
with Lockheed Missiles & Space Co. "We've used both 
ancient and space-age technology, from the Archimedean 
screw to the finest computers, to fashion what we feel is the 
best system to operate in these worst of conditions. Now 
we're ready to build prototype machines and go commer- 
cial. All we need is about $1.3 billion, the legal go-ahead, 
and eight to 10 years to set ocean-mining industry’s gears 
in motion.” 


Technological problems 


Finding the nodules is possible using an array of modern 
equipment: depth recorders; sub-bottom profilers; sam- 
pling devices; seismic profilers; sonar; still photography in 
stereo and wide angle; and low-resolution, slow-scan tele- 
vision. Relocating them depends on navigation satellites 
that can direct a vessel to within 1,000 feet of a given spot. 
Mining ships will be equipped with thrusters commanded 
by on-board computers electronically linked to acoustic 
transponders on the bottom. This system enables the ship 
to stay in one spot relative to the bottom regardless of 
wave, wind, and current conditions. 

Locating and keeping track of the nodules is one thing. 
Getting them to the surface in commercial quantities is 
quite another. Some experts liken that task to sucking 
grains of sand up a straw from a bed of mud to the top of a 
skyscraper—at night, in a high wind. Several schemes have 
been devised to do it. All are unwieldy, expensive, and 
untested on a long-term commercial basis. One method 
under serious investigation is the continuous-line-bucket 
system, which is being developed by French and Japanese 
concerns (drawing, upper left). This system could be built 
small, and therefore at somewhat lower cost than others. 
It is strong and easily maintained, and has high 
mechanical efficiency. And it should work in high seas. But 
itis awkward, slow, and apt to get stuck in the mud. Also, 
rope strength and speed in hauling the buckets aboard ship 
may limit production to about one million tons per year per 
unit. Furthermore, the continuous-line-bucket system is 
untested, even on a pilot scale. 

Most prospective sea miners are developing seabed col- 
lectors or dredge heads of varying designs, such as the 
OMCO system illustrated on the opening pages. These pick 
up nodules, crush them, and transfer them via a pipe to the 
mother ship. 

Another proposed method of nodule raising is by a min- 
ing shuttle, either manned or remote-controlled. Deemed 
too sophisticated and expensive now, the shuttle is never- 
theless under consideration by a French ocean-mining 
company, Afernod, and may be feasible in the future. In 
one variation, a dynamically stationed semisubmersible is 
the mother ship. A set of eight shuttles goes back and forth 
to the seabed, spending less than eight hours on a round 
trip. The shuttles are loaded at the surface with "dead" ore 
or tailings, which pull them to the bottom. There, the tail- 
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ings are jettisoned during the dredging process. The shut- 
tles return with several hundred tons of ore, and dock 130 
feet below the surface in the submerged portion of the plat- 
form. Fifty tons of batteries would supply the power. A 
daily production rate of 6,000 tons could be achieved, and 
nodule processing might be done at sea. 

There are problems with all the proposed systems. The 
nodules lie on sedimentary mud that is more viscous and 
tenacious than Georgia’s red clay, and it can rapidly clog 
machinery. Also, unpredictable outcroppings and abrupt 
scarps can stall sleds and damage dredge heads. Reso- 
nances can arise in the pipe string. Too much flexing and 
bending can cause pipe fatigue. And power requirements 
are high for all systems. Says Kennecott's Dubs: "The basic 
engineering is done, but we're on the frontier of the tech- 
nology. It has yet to be proved that the systems can work for 
months at sea without stopping. That's the challenge.” 

As with the rest of the deep-sea-mining industry, the 
final leg—processing the nodules—has yet to be developed 
on a commercial basis, though several pilot plants have 
been started. Present plans call for mined nodules to be 
carried by large cargo ships to processing plants on land. 
Dubs believes that the processing will account for more 
than half of the operation’s total cost. The reason: A new 
chemistry is needed. “There are no ores on Earth like man- 
ganese nodules,” he says. “The elements of interest are 
locked in a complex ferromanganese compound that has to 
be chemically processed to break up its constituents.” 

Companies have been investigating two basic extraction 
approaches. One is hydrometallurgical, which uses either 
ammonia, sulfuric acid, or hydrochloric acid to put the 
desired metals into solution (leaching) and then remove 
them. The second is pyrometallurgical: The nodules are 
smelted and separated into slag, ores, and matte (a mixture 
of metal and its oxides). The matte is then leached and the 
metals removed from the solution. 


Environmental questions 


Not surprisingly, there is concern about the environ- 
mental effects of deep-sea mining. To investigate the 


potential problems, the National Oceanic and Atmospheric 
Administration (NOAA) began the Deep Ocean Mining 
Environmental Study in 1975. The study’s major concern: 
What happens when sediment, frigid bottom water, and 
macerated bottom matter are dumped overboard at the 
surface? The nature and rate of dispersion of the resulting 
plume have been studied. The long-term effects on the 
organisms that form the base of the oceanic food chain—the 
phytoplankton and zooplankton—are still under study. But 
Amor Lane, director of NOAA’s Marine Minerals Division, 
says, “We see no serious environmental impediment now to 
the start-up of at-sea mining. We also plan to monitor long- 
term demonstration-scale mining, which will necessarily 
precede commercial mining.” 

The study is also examining environmental aspects of 
nodule processing. The onshore nodule refining will leave 
wastes of solids, hydrous slimes, and sludges. Various 
treatment and containment methods are under investiga- 
tion, but the answers are not yet in on how best to handle 
the wastes. Pilot-plant testing has just begun. 


Legal and political problems 


But at this point, the major obstacle to deep-sea mining 
isn't environmental, technological, or even financial. It's a 
question of who has the right to what, and who will regu- 
late worldwide deep-sea mining. Industrial countries and 
the third world are vigorously competing for rights to this 
"common heritage of all mankind," as the United Nations 
calls the seas' bounty. The UN's Law ofthe Sea Conference 
has been considering this complex problem since 1973, and 
was expected to conclude a treaty at its session in New 
York last March and April. But the Reagan administration 
demurred, pending a policy review. So for now, the patents 
are issued but the industry is pending. 

Says Marne Dubs: "We've done all the simple things. The 
next major step is to build a prototype mining ship and 
operate it for several months. Eventually, deep-sea mining 
will be a very important source of metals. The only thing 
that could stop it is not technology or the marketplace, but 
a screw-up by governments." uu 


Manganese nodules— 
a rich mystery 


Ferromanganese nodules are small, rock- 
like lumps that litter ocean floors around 
the world. They vary from red-brown to jet 
black, from crumbly to hard, from a half- 
inch to six inches in diameter, from rough 
to smooth. In some places they are 
sparsely distributed; in others the seabed 
resembles a cobblestone street. 

Contained within these inelegant con- 
cretions are some 30 minerals, several of 
which may soon be scarce and others 
whose price could be driven up by the 
exporting countries. Deep-sea miners are 
primarily after four metals: copper (1.25 
percent of a high-grade nodule), cobalt 
(0.25 percent), manganese (25 to 35 per- 
cent), and nickel (1.5 percent). All four are 
critical. Steel cannot be made without 
manganese, and 98 percent is imported. 
Nickel is used in making stainless steel; 
70 percent is imported. Cobalt is used in 
cancer treatment and in the manufacture 
of high-temperature alloys for jet engines; 
98 percent is imported. Even 15 percent of 
our copper is imported. 

Manganese nodules are cloaked in 
some tantalizing mysteries. For example, 


no one knows for certain how they are 
formed: The minerals could be washed 
from land, but the nodules don't occur 
where there is continental runoff. Another 
theory involves fallout from volcanic 
activity, but the distribution pattern is 
wrong. A more likely theory is that some 
biological interaction at the surface mar- 
shalls the metals, for the plankton belt 
nearly coincides with nodule distribution. 

Some experts believe that microscopic 
plants extract metals from ocean water. 
The metals would then be incorporated 
into the food chain, fall to the ocean floor 
as excrement, and grow, often encasing a 
foreign object such as a shark's tooth, cor- 
al, clay, or basalt. Still another school 
believes that an unknown set of environ- 
mental factors—perhaps slow sedimenta- 
tion, high oxygen content, limited acidity, 
and electrolytic potential-could cause 
metal ions in sea water to cling to a nucle- 
us. Whatever the process, it is lengthy; 
dating techniques indicate that a nodule 
grows only one millimeter every million 
years. 

To understand nodules better, Scripps 
Institute of Oceanography is about to 
undertake an experiment, as part of a 
National Science Foundation project, to 
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study the sediment-water E 'inisrdaos at 
15,000 feet. This study may also provide 
clues to another great nodule riddle: Why 
are so few buried in sediment? Up to 130 
feet of sediment would have accumulated 
during the 10 million years needed to 
achieve normal nodule size. But the nod- 
ules all appear to be on the seabed sur- 
face. Some scientists think that small, bot- 
tom-dwelling organisms constantly 
nudge them upward. Or organisms may 
live in tiny corridors inside the nodules 
and keep them buoyant. Or perhaps bot- 
tom currents sweep them clean. But none 
of these theories has been proved. 
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Solar . 
sandwich 


heats fast, 
cools slowly 


A collector coating that 
comes on a roll is a 
one-way street for heat 


By DAN RUBY 


Getting solar energy into a building is 
easy. Keeping it there is not. Heat 
always flows from a warm place to a 
cold place, so a major share of the 
energy that shines into a house during 
the day sneaks right back out at night. 
Compounding the problem, most sur- 
faces that are effective energy absorb- 
ers (flat-black paint, for example) are 
also good radiators. 

Solar designers have tried many 
methods to reduce night losses, in- 
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cluding multiple layers of glazing and 
various kinds of movable or blown-in 
insulation. Double and triple glazing 
cuts thermal losses, but it also reduces 
solar gain. Insulation schemes tend to 
be expensive and inconvenient. An 
ideal solution long sought by passive- 
solar designers: a coating material 
that acts both as a good absorber anda 
poor radiator. 

Such selective surfaces have been 
used in some active solar systems, but 
now Berry Solar Products has intro- 
duced the first such coating for passive 
collectors. Called SunSponge, it comes 
on a roll with adhesive backing for 
easy application to Trombe or water 
walls. 

SunSponge is a four-mil-thick sand- 
wich composed of black chrome elec- 


troplated on copper foil with a nickel 
interface to inhibit corrosion. The sur- 
face is made up of microscopic spikes 
of chrome and chrome oxide spaced so 
that they admit short-wavelength so- 
lar radiation but block longer-wave 
thermal radiation. The result, claims 
Berry, is absorptivity of 94 percent 
and emissivity of only 10 percent. 

The material has been tested exten- 
sively both for performance and dura- 
bility. A study at Los Alamos Scientif- 
ic Laboratory found that the perfor- 
mance of a single-glazed Trombe or 
water wall was boosted by about 60 
percent when SunSponge was used 
instead of black paint. On double- 
glazed walls, performance was im- 
proved by about 20 percent. The study 
also tested SunSponge against Bead- 
wall night insulation [PS, July ’76]. 
The insulated wall cooled more slowly 
at night but the SunSponge wall 
reached a higher temperature during 
the day. The overall result was a 10- 
percent advantage for the selective 
surface. 

Durability testing by several inde- 
pendent labs showed that the coating 
maintained its optical properties after 
long-term exposure to high heat and 
humidity. 

Right now, Berry (Box 327, Edison, 
N.J. 08817) is selling mainly to archi- 
tects and builders, but it may branch 
into the do-it-yourself market. Price: 
about $1.75 per square foot for a mini- 
mum order of 100 square feet. u 


SunSponge selective surface has been installed on passive-solar 
demonstration homes by Detroit Edison and Pennsylvania Pow- 
er and Light. Proper installation is crucial; bubbles or crinkles in 
the aluminum-foil-like material will hinder performance. Black- 
chrome surface is covered by plastic film to prevent contamina- 
tion by perspiration and dirt during installation. Surface of the 
Trombe or water wall may have to be smoothed with filler mate- 
rial to ensure a strong bond. 


Memory 


radar 


—no-fade picture 


on your color TV 


Trim Omnicolor radar console 
(left) uses any TV set for full- 
color display of 360-degree 
area scanned by the antenna 
(above). Blue dot at center rep- 
resents ship; orange defines 
land. Range code at upper left 
Says area scanned is one nau- 
tical mile and range rings are 
% nautical mile apart. The light 
pen moves the X-shaped cur- 
sor around the screen. Data at 
upper right says cursor's cur- 
rent position is 220 degrees off 
ship's bow and 0.77 nautical 
miles away. "Rain" (lower left) 
shows clutter suppressors are on 
so radar can see through the rain. 


Marine radar gives a 


crisp, full-color display— 
without a viewing hood 


By SUSAN RENNER-SMITH 


Imagine piloting a boat into a crowded 
marina in pea-soup fog—with your 
head stuck inside the viewing hood of 
a radar unit. As you squint through a 
magnifier at the phosphor-coated 
view screen, you try to remember the 
position of each blip before it fades 
from the screen. When you pull your 
head out to steer, it takes a few sec- 
onds to adjust your eyes to the light. 
By that time you must poke your head 
back under the hood again. 

With Wesmar Marine's new micro- 
processor-controlled radar, the sce- 
nario changes dramatically. Gone is 
the impractical viewing hood—in fact, 
the whole bulky radar unit is missing. 
Instead, there's a three-by-12-by-14- 
inch console that connects to any color 
TV set or monitor. 

Best of all, the display does not fade 
from the screen as the antenna sweeps 
through each segment of its circular 
Scan. Instead, the radar's memory 
keeps the full 360-degree picture on 
the screen. With every six-second 
scan, the computer updates the posi- 
tion of each object relative to the boat. 
A skipper can now watch an object 
move across the screen instead of try- 
ing to memorize its position between 
scans. 

To find out how far away anything 
shown on the display is from his boat, 
the skipper touches the screen with a 
light pen. Instantly, the computer cal- 
culates range and bearing and dis- 
plays it on the screen. 

The light pen also arms the intru- 
sion alarm. Usually a costly option, 
this alarm is standard on the new 
Omnicolor radar. To set it, the skipper 
touches 1 and o on the screen (for inner 
and outer), then traces over any two 
range rings (see photo). Any object 
entering the guarded zone triggers a 
loud electronic beep, while a large A 
flashes on the screen. 

The radar can scan 10 different 
ranges—from 1⁄4 to 80 nautical miles, 
so is usable for both long-range and 
coastal navigation, and for tight ma- 
neuvering in crowded anchorages. 

The basic Omnicolor SR1000 unit 
costs $2,490. That price includes con- 
sole and a 2%-ft., 18-lb. scanner 
antenna. It doesn’t include the TV set 
or the light pen, which costs $200 
extra, according to Wesmar (Box 
C19074, Seattle, Wash. 98109). To get 
the largest, 6V2-foot, scanner (which 
gives sharper resolution) you pay 
$1,300 more. u 


JULY 1981 | es 


De Loreans 
stainless-steel-clad 


high-tech 
sporis car 


Under the wolf's clothing 
lies a safety car 
for the real world 


By ED JACOBS 


DUNMURRY, NORTHERN IRELAND 
It was quite a sight. Walking out of 
the assembly building, I was con- 
fronted by a sea of gleaming, brushed- 
stainless-steel shapes: a parking lot 
full of De Lorean sports cars set under 
a sparkling blue Northern Ireland 
sky. 

I was on a visit to the De Lorean 
factory, where I talked to engineers, 
watched cars being assembled, and 
had the opportunity to evaluate sever- 
alearly production models on a track 
and open road. What I found was 
impressive: ultramodern facilities; 
newly perfected manufacturing tech- 
niques; and well engineered automo- 
biles with exceptional crash and corro- 
sion protection plus the comfort and 
handling of first-rate sports cars. 

Before going further, however, a bit 
of background might be helpful. The 
car is the brainchild of John Z. De 
Lorean. In an industry where wearing 
other than a conservative suit can get 
you branded a maverick, De Lorean is 
a virtual insurrectionist. After turn- 
ing around both the Pontiac and Chev- 
rolet divisions of General Motors and 
becoming heir to the firm's presiden- 
cy, he abruptly quit and went off to 
Start his own car company—some- 
thing no one in America has done suc- 
cessfully since Walter Chrysler. 

After funding was secured from the 
British government to build an assem- 
bly plant in Northern Ireland, things 
really took off. In less than two and a 
half years De Lorean created a fully 
tooled, 700,000-sq.-ft. manufacturing 
complex to produce his car. 

When first proposed—in conjunction 
with the Allstate Insurance Co.—the 
De Lorean was to be a two-seat safety 
car capable of protecting its occupants 
in 50-mph crashes. It was also to be 
the "ethical sports car," because it was 
to feature extensive protection 
against corrosion, good fuel economy, 
and tenacious handling. 

Although highly refined, the car is 
still basically as proposed. It has a 
fiberglass body incorporating special 
crash-protection members, a stain- 
less-steel outer skin, a modern back- 
bone-type chassis developed in cooper- 
ation with Lotus Cars, and an alumi- 
num-alloy V6 engine. 

The most important element of the 
De Lorean is its heavy emphasis on 
safety. Strategically placed through- 
out the car (see diagram) are 10 poly- 
urethane-foam "crush structures" de- 


signed to progressively soak up colli- 
sion forces in frontal and side impacts, 
as well as roll-over crush loadings. 
The foam itself is remarkably light 
and can easily be flaked apart with 
bare hands. But try to crush it and you 
will find it surprisingly strong. 

For added protection, the gas tank is 
mounted on the car's center line in 
front, below the spare tire (another 
crush structure) and between two for- 
ward extensions of the frame. The 
tank is molded from splinter-resistant 
plastic for even more protection. 

The sloping windshield is located 
well away from driver and passenger, 
and crushable polyurethane bumpers 
protect both the car and pedestrians. 

Rounding out the major safety high- 
lights are excellent handling, steering 
response, and braking characteris- 
tics—all intended to help you avoid an 
accident in the first place. Here, a 
careful balance had to be found 
between response and twitchiness, 
says chief engineer Mike Loasby. "Re- 
sponse usually goes with twitchiness, 
and we didn't want a twitchy car." 

One major potential safety deficien- 
cy has been repeatedly shouted by 
critics of the De Lorean. Because it 
has gull-wing doors, which open up 
instead of out, they've claimed, you'd 
be trapped in the car if it should roll 
over. But as in most cars, the glass in 
the De Lorean is designed to be kicked 
out in an emergency. Beyond that, in 
the inverted position the door and 
ground form a lever-and-fulcrum ar- 
rangement with considerable me- 
chanical advantage. Little effort is 
needed to push the door open 15 inches 
or so to escape. 

Those doors, incidentally, are coun- 
terbalanced and regulated by gas 
struts and stainless-steel torsion bars 
given 13 twists while immersed in liq- 
uid nitrogen, a process developed by 
Grumman Aerospace. 


Coup de grace for corrosion 


Second only to the safety features 
are the extensive anti-corrosion mea- 
sures. The fiberglass components of 
the body understructure won't cor- 
rode, of course, nor will the car's 
brushed-stainless-steel exterior. 

The mild-steel chassis is protected 
from corrosion by hot-dipping it into 
epoxy powder, which melts and flows 
uniformly over the entire surface and 
into compartments. Rear-suspension 
members are treated the same way, 
according to Mike Loasby, "because 
their box shape prevents plating them 
properly inside and out." 

De Lorean's manufacturing tech- 
nique is particularly interesting. He's 
using the vacuum-assisted resin- 
injection process Lotus developed for 


its limited-production cars, but has 
reworked it for mass production. 

First the fiberglass-wrapped foam 
crush structures are positioned in the 
body molds along with the layers of 
fiberglass for the body shells. Then the 
molds are clamped together, vacuum 
is applied, and 160-degree-C resin is 
injected. Microprocessors control the 
transfer, heating, mixing, and deliv- 
ery of the resin. It's rather like com- 
puterized cake baking on a grand 
scale. The various resin formulas are 
even called "recipes." 

Then the upper and lower body 
halves are bonded together, just like 
building a huge model car—even down 
to the familiar styrene odor. Finally 
the bodies are cured in an oven with 
three distinct temperature zones prior 
to precision fettling (trimming) by a 
60,000-psi water jet. 

The car's engine is a 2.8-liter varia- 
tion of the aluminum V6 jointly de- 
veloped by Peugeot, Renault, and Vol- 
vo. In its most exotic version, the 
engine is Renault's 530-hp, turbo- 
charged 1.5-liter Formula I racing 
engine. For the De Lorean, the engine 
has single overhead camshafts and 
Bosch K-Jetronic fuel injection. It 
develops 135 hp and is EPA rated for 
about 30 mpg highway. Two trans- 
missions are available: a five-speed 
manual and three-speed automatic. 

Tires play an important role in both 
the design and planned handling of 
the De Lorean. Two different sizes are 
used: 195/60HR14 at the front and 
235/60HR15 at the rear. That's a bit 
unusual, but not unique. What is spe- 
cial? Not only were changes made in 
thecarto work well with the tires, but 
De Lorean had changes made in both 
the tire's compound and construction 
to work better with the car. 

While in Northern Ireland, I had 
the opportunity to drive and evaluate 
five early production cars. Overall 
they were impressive, although each 
did have its small imperfections, some 
of which were common to all. I was 
assured by spokesman Peter Moore 
that fixes for most were in the works. 

On the road the De Lorean is reas- 
suring, responsive, and enjoyable, but 
it could get you into trouble—with the 
law. For an exotic sports car it is nei- 
ther extremely quick (zero to 60 mph 
in the nine-second range) nor excep- 
tionally fast (top speed around 125 
mph), but it is unusually deceptive 
about how fast it is traveling. What’s 
more, like a thoroughbred horse, it 
loves to run, regardless of the type of 
road. Several times I found myself 
unintentionally and placidly cruising 
on the high side of 70 mph, even on 
narrow, undulating two-lane roads 

Continued 


JULY 1981 | 71 


near Giant’s Causeway in County 
Antrim. I’m not the only one to have 
experienced that; watch your speed. 
Steering response is quick and 
direct, with no power assist needed. 
Handling is very good, with tenacious 
cornering ability. The tail of the car 
does move to the side slightly during 
hard cornering (as though the side- 


An exploded view reveals the De Lorean's 
body construction. Bumpers, window lou- 
vers, and stainless-steel panels are at the 


3 
the drive train (at left) and fuel tank within 
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The backbone-type frame encloses both 


walls of the rear tires were flexing), 
but after that the car is rock-solid. 
Although the tail movement isn't a 
problem, it might alarm an inexperi- 
enced driver. That's not entirely in 
keeping with the philosophy John De 
Lorean expressed several times dur- 
ing my visit: "We want the car to be 
lively, but not intimidating." 


top; upper and lower halves of the “cap- 
sule" below. Areas with foam crush struc- 
tures are shown in color. 


V-shape extensions of the central spine to 
provide added crash protection. 


The ride is firm but by no means 
stiff, and I found the car both comfort- 
able and relaxing. The bucket seats 
(leather) are nicely sculptured and 
hold you securely during hard corner- 
ing. Overhead, rectangular indenta- 
tions in the door provide additional 
head clearance. 

The cockpit is well laid out in terms 
of placement of pedals, shifter, and 
steering wheel, which telescopes and 
is adjustable for height. The instru- 
ment panel is well equipped, and all 
gauges (except the top of the oil-pres- 
sure gauge) are readily visible. 

Now the negative side: Above 65 
mph all five cars developed a distinct, 
high-pitched whistle. The markings 
for the heater and air-conditioner con- 
trols were impossible to read in day- 
light, even though backlit. The digital 
clock lies nearly flat on the console, 
and the bottom half is obscured. Some 
rocker switches are placed on the con- 
sole under your elbow and are fre- 
quently bumped during shifting. And 
none of the heaters was especially 
effective. Overall, though, the cars 
were still quite good. 

Things aren't going to be easy sail- 
ing from here for De Lorean. For one 
thing, competition will be tough. The 
car's prime competitor, the Corvette, 
will be completely redesigned in just 
14 months. 

Then there is the sporadic religious 
strife in Northern Ireland. While the 
big work force has a great spirit and 
gets along well, there is no guarantee 
that the company might not somehow 
be caught up in the conflict. 

The people do see a lighter side to 
the situation, though. When chief 
engineer Loasby and I were walking 
down the production line, he pointed 
to a steering column and chuckled, 
"You should have seen the fun we had 
trying to get some of those through 
security at Heathrow." With their 
thick shafts and expanded-metal 
crush sections, at first glance they'd 
look like a sack of machine guns! 

The De Lorean engineers are look- 
ing beyond the problems. A more effi- 
cient cylinder head is under consider- 
ation. A sportier suspension package 
will soon be available. In September 
an optional 280-hp twin-turbocharged 
engine will go into production. Then, 
later, there will be a four-seater, cur- 
rently planned to maintain a strong 
family resemblance. And construction 
from advanced composites like graph- 
ite-epoxy or Kevlar is a possibility. 

Stay tuned, we'll be following those 
developments, of course, and will have 
a full test of the De Lorean shortly. 

You will be able to buy the De Lor- 
ean in this country at the time you 
read this—for about $25,000. Hu 


The hazards of buying 


haul-it- yourself 


concrete 


The material, the mix, and 
how you take it home make 
a difference on the job 


By RICHARD DAY 


Lots of DIY outlets are getting into 
the ready-mix concrete business with 
haul-it-yourself rental trailers and 
central concrete plants—and for us 
homeowners it's super-handy. Just 
hitch your car or truck to a trailer- 
load of fresh mix and haul away. Go 
get it when you wish, and dump where 
you need it—often in places you'd be 
crazy to send a monster ready-mix 
truck. So why not go to your friendly 
local store with the HIY sideline? 

One possible reason: Your local 
dealer may know little about making 
concrete. Designing, selecting, pro- 
portioning, mixing, and transporting 
concrete are far from simple. 

Concrete has two states: plastic and 
hardened. Plastic concrete needs to be 
homogeneous and workable. Hard- 
ened concrete must be strong and 
durable. None of these attributes is 
achieved by accident. Enter the haul- 
it-yourself concrete industry: lumber 
dealers proportioning and mixing con- 
crete. Some may know enough to 
produce a creditable mix, but if you're 
going to buy HIY concrete, you'd best 
know a few things yourself. 


Hopper hauling 


To learn more of what you might 
run into, I visited a local tool-rental 
firm recently for a quarter cubic yard 
of footing concrete. They'd been terrif- 
ic folks to do business with in the past, 
but this experience proved to be a clas- 
sic case of what to avoid. 

As I drove into the yard I saw a bin 

Continued 
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at the back, up in the air on legs. 
Under it was a paddle-type central- 
mixing plant. Nearby, a row of one- 
cubic-yard hopper-type dumping 
trailers was neatly parked. All equip- 
ment bore the U-Cart insignia, which 
was beginning to disappear beneath a 
concrete skin. With some 700 dealers 
in the United States and Canada rent- 
ing 7,000 trailers, U-Cart Concrete 
Systems, Inc. (Vancouver, Wash.) is 
by far the largest marketer of HIY 
concrete equipment and purveyor of 
concrete-making technology. Each 
U-Cart dealer is independent. He buys 
the equipment and is trained by 
U-Cart in how to use it. 

Thereafter, the dealer is left alone 
to select, proportion, and mix 
materials and sell HIY concrete under 
the U-Cart logo. It’s a fine idea, but it 
may fail at the local level. Another 
problem can be the trailer itself— 
you'll be given either a hopper trailer 
or mixing trailer. 

Hopper hauling jiggles the mix, so it 
works successfully only with very stiff 
concrete, Otherwise water and cement 
paste rise to the top. The process is 
called segregation, and it leaves you 
with unusable layers of ingredients. 
To avoid this, a concrete with very lit- 
tle slump must be used. 

Ralph Spears, manager of the 
Building Construction Section, Port- 
land Cement Assn. (PCA), told me 
that two-to-three-inch-slump concrete 
is probably best for hopper hauling. 
Slump is a measure of concrete’s stiff- 
ness or wetness, and six-inch slump is 
right for most concrete work. This 
means that a specially compacted 
cone-shaped pile of it one foot tall will 
slump into a six-inch-high pile when 
the forming cone is gently removed. A 
two-to-three-inch slump is so stiff that 
the mix stands up in a pile. Power 
spreading and finishing equipment 
are needed to handle it. 

U-Cart President Rod Brooks 
agrees with Spears. To help in spread- 
ing and finishing, Brooks points to the 
firm’s Fre-Flo air-entraining agent, 
which dealers are instructed to add to 
their mixes. With it, he claims, a haul 
of up to 20 miles can be made. An air- 
entraining agent creates millions of 
microscopic air bubbles in concrete. 
They help to buoy up the pieces of 
aggregate as well as lubricate the 
plastic concrete, making it buttery 
and easy to work with. 

But there’s a limit. The three-inch 
slump represents the limit of wetness 
for successful hopper hauling. Even 
with an air-entraining agent, a mix 
that stiff would have to be assisted out 
of the hopper’s one-foot-square dump- 
ing door. It would not flow out freely. 
Often concrete is watered to an eight- 
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Author's daughter works hydraulic reversing lever to dump concrete from mixing trailer. 


inch slump or greater so it will pour 
into forms and spread easily. That's 
bad practice. Strength, likewise, is 
watered down. 

So when using hopper-hauled con- 
crete, should you find a dealer who 
will make a properly stiff mix? No. 
When you got it home, you'd have to 
fight it into the forms and coax a finish 
onto it. 

An easier solution, I believe, is to 
find a dealer who offers trailer-mixed 
concrete. This mixes as you haul it 
home. (U-Cart sells a mixer trailer, 
but few dealers stock one because of 
the cost.) Throw a lever and the one- 
cubic-yard mixer drum reverses and 
dumps its load. Segregation cannot 
occur. Slump can be an ideal, work- 
able six inches. Dealers who have the 
costlier mixing trailers advertise 
them (look in newspapers and the Yel- 
low Pages). A pickup-mounted mixer— 
you rent the truck and mixer—might 
be just as good if you can find one. 


Rule of sixes 


The rest of the HIY success story 
involves the materials that go into the 
concrete. Concrete contains three ba- 
sic ingredients: portland cement, ag- 
gregates, and water. There's usually 
little problem with the materials, but 
the proportions affect the quality of 
the concrete. The usual proportions 
for quality concrete are based on one 
cubic yard of finished mix. It's a "rule 
of sixes.” The first six is six inches of 
slump. The second: six sacks of 
cement—a cubic yard of good concrete 
should contain six sacks of portland 
cement to ensure enough paste in the 
mix to properly bond the aggregate. 

However, lots of ready-mix concrete 
producers sell a five-bag mix: five 
sacks of cement per cubic yard. It 
works, especially when larger stones 
help to fill out the mix. U-Cart in- 
structs its dealers to make a four- 


bag mix unless additional strength is 
needed. Brooks says this provides a 
compressive strength of about 2,400 
psi at 28 days. 

While 2,400-psi concrete might be 
fine for projects not subject to freezing 
and thawing, if you want quality for 
moderate and severe exposures, says 
PCA, you'll shoot for 4,000 psi at 28 
days. That’s good concrete! 

Where larger aggregates cannot be 
used in the mix—as in most do-it-your- 
self concrete—a six-bag mix is neces- 
sary. You cannot test compressive 
strength, but your dealer may have 
test data on the mixes. Weak concrete 
tends to crack, craze, scale, dust, spall, 
and wear rapidly, none of which will 
make you proud of your job. 

The third six involves the quantity 
of water used. The less water, the 
stronger the mix, and vice versa. For 
complete hydration, one sack of ce- 
ment needs only about three gallons of 
water. Since such a dry mix would not 
slump even three inches, another 
three gallons of water per sack is add- 
ed for a total of six. The added water 
helps you place and finish the plastic 
mix. If more water is used, the con- 
crete becomes weak from pores left 
after the excess water leaves. Six gal- 
lons of water per sack of cement can 
make 4,000-psi concrete at a six-inch 
slump—you get strength and durabili- 
ty plus workability. 

But this doesn’t mean a dealer can 
just run 36 gallons of water into a 
cubic yard of six-sack concrete (6 x 6 
= 36). The water already in the sand 
must be taken into account. For exam- 
ple, with average-wet sand, only 5% 
gallons of water per sack of cement is 
added to the mix. U-Cart provides 
dealers with wetness tables. The 
amount of water added depends upon 
the aggregate condition to get the 
desired three-inch maximum slump 
for hopper hauling. 


Aggregate size is important for good concrete. Both the gravel 
and sand should be hard, clean, and uniformly graded. 


ve "a 


But too few HIY dealers measure 
the water they add. They guess. If you 
want quality, insist that water be 
measured. U-Cart supplies dealers 
with meters for this purpose. 


Aggregates 

When you specify an aggregate size, 
you are merely giving the size of the 
largest stones used in the mix. An ide- 
al aggregate, however, also includes a 
number of smaller stones in uniform 
gradations down to the smallest bits 
of sand. The various sizes help fill 
voids in the mix, leaving the cement to 
function as a glue, not a filler. 

The proportion of sand and stones is 
best based on a trial mix. Your dealer 
should make one, using the same kind 
of sand and stones he will use in your 
mix. A mix with too much sand may be 
easy to finish but tends to shrink 
greatly, crack, and craze. A mix with 
too much gravel is hard to finish; 
stones obstruct the float and trowel. 
Either way, cement is used up as fill- 
er. Strength and durability suffer. 


Air entrainment 


If you live in a freeze-thaw climate, 
you should not build outdoor concrete 


should not be sprayed into mix. Mixture becomes soupy 
and segregation begins. Water should be metered in. 


m PS 
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without air entrainment. Those air 
bubbles in the mix act as safety valves 
to protect hardened concrete against 
damage by internal freeze-thaw pres- 
sures. 

Either air-entraining portland ce- 
ment (types 1A or 2A, the A standing 
for air entraining) must be used or 
an air-entraining agent must be add- 
ed to the mix. À common one is the 
vinsol resin used by ready-mix pro- 
ducers. U-Cart's Fre-Flo, already 
mentioned, is another. They aren't 
costly. Ask how much to put in your 
HIY mix for approximately six per- 
cent of entrained air. (It's one pint per 
cubic yard when using Fre-Flo.) 

The air bubbles also keep excessive 
water from bleeding to the surface, 
letting you begin finishing operations 
that much sooner. For this reason—as 
well as for the greater portability dis- 
cussed earlier—you may wish to use 
air-entrained concrete even where it 
won't see icy conditions. 


Two concrete tales 

"Td like a stiff mix," I told the man- 
ager of my tool-rental yard. "We have 
a long way to go with it." I reiterated 
that the concrete was for a footing. (A 


Mixer for hopper trailers is volume-batched by front-end loader. 
Ingredients enter at top bin, drop and mix at bottom. 


Result of a sloppy mix and hopper hauling: gallons of cement 
slurry on top of mix; settled, unusuable material at bottom. 


footing's important; a wall stands on a 
footing.) He backed the hopper trailer 
tothe central mixing plant for loading 
while a batch attendant took care of 
making the mix. 

"How do you know the proportions 
of cement, sand, and stones are right?" 
Iasked. The manager told me that he 
did it by scoops with a front-end load- 
er:a scoop of stones and a scoop of sand 
plus one bag of portland cement for 
each one-quarter cubic yard, ending 
up with a four-bag mix. But batching 
aggregates by volume is not the best 
way, as sand volume varies with wet- 
ness. And batching in a loader bucket 
is worse. The operator can't see wheth- 
er the bucket is full, part full, or what. 
He scoops, hopes, and dumps. If he's 
lucky, he gets a full bucket. 

My batching attendant did not use a 
water meter. He added water to the 
mix with a hose and spray nozzle, 
unmeasured. He put plenty in, too, 
even though I'd asked for a stiff mix. I 
asked how he knew how much water 
to put in. 

"By how it looks," came the reply. 

Someone with lots of experience in 
using concrete from a mixer can prob- 

[Contin pa 06) 
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*& Shuttle camera will 
get thé big picture 


Close-ups from 120 miles 
high: One photo frame 
from ITEK's Large Format 
Camera, to be flown on the 
Spac uttle, will cover an 
area of about 20,000 square 
But its clarity and 
ric fidelity will be 
erior to earlier space 
ameras, such as Sk 
Earth-Terrain 
which snapped these pho- 
ntown San Fran. 
j Iran's Zag 
right). It will 
ide topographic 
accuracy (when overlapping 
pairs of images are viewed 
in stereo to exaggerate the 
vertical dimension) five 
times better than the Apollo 
cameras that mapped the 
surface of the moon. 


Viewed from above, our 
busy planet takes on 
new perspective 


By DAN RUBY 


Imagine a camera that takes pictures 
covering an area the size of Massachu- 
setts with high enough resolution to 
differentiate between two adjacent 
buildings in Boston. Such a camera 
will fly on an upcoming Space Shuttle 
mission—and map makers, geologists, 
land-use planners, and others can 
hardly wait to see the pictures. 

The Large Format Camera, devel- 
oped by ITEK Corp. (which also built 
cameras for the Apollo, Skylab, and 
Mars Viking spacecraft), is the first 
space camera to combine exceptional 
resolution (as good as 30 feet from an 
altitude of 120 miles) and wide field of 
view (74 degrees in the direction of 
motion), ITEK says. It is essentially 
an oversize aerial-survey camera, but 
its images will cover about 20 times as 
much area as those of a conventional 
camera flown at 45,000 feet. And 
when overlapping images are viewed 
through a stereoscope they will pro- 
vide contour information, under opti- 
mum conditions, accurate to 30 feet. 

These capabilities have spurred in- 
terest from a lot of potential users. At 
the front of the line are the map mak- 
ers, who point out that only about 20 
percent of the Earth’s surface is ade- 
quately charted. “Not only does man 
build new highways, enlarge cities, 
change the paths of rivers, and dis- 
mantle mountains, but the Earth also 
reshapes itself,” said NASA’s Bernard 
Mollberg. “Even since the era of space 
photography began [with a hand-held 
Hasselblad pointed out the window of 
a Mercury capsule], we have seen shifts 
in the land, movement of deserts, and 
therise and fall of islands." 

Another important application is in 
photogeology. Trained interpreters 
will study the stereo images to identi- 
fy drainage patterns, folds, domes, 
and other indicators of likely petro- 
leum and mineral deposits. 

Mounted on a special pallet in the 
Shuttle's cargo bay, the camera will 
follow a preprogrammed photo se- 
quence or receive orders from the 
ground. One load of film will yield 
about 2,400 nine-by-18-inch images. 
It will take five Shuttle flights for the 
camera to cover the entire global area 
the spacecraft will fly over in its early 
missions—most of the southern and up 
to 57 degrees of the northern hemi- 
sphere, including all of the continen- 
tal U.S. Later Shuttle missions will go 
into polar orbit and allow coverage of 
the entire planet. Eventually, the 


THERMAL 
INSULATION 


FILM-TAKEUP 
STORAGE — 


^, AUXILIARY-DATA _ 
PRINTER 


FILTER 
CHANGER 


Large Format Camera is named for its film 
size, but it's big in other ways, too: 4⁄4 ft. 
tall and 945 Ibs. (film alone is 70 Ibs.). 


camera might be deployed on the 
planned Multi-Mission Spacecraft, 
which would be left in orbit on one 
Shuttle mission and retrieved months 
later on another. 

The camera's 305-mm f/6 lens uses 
eight glass elements (see drawing) 
plus several filters to accommodate 
color, black-and-white, and color in- 
frared film spliced together on one 
roll. The lens cone sits in a tempera- 
ture-controlled enclosure pumped full 
of nitrogen to 1.5 psi, providing a neg- 
ative pressure between the lens and 
the camera back. This holds the film 
against the platen in the zero-gravity 
environment and prevents static elec- 
tricity and film brittleness. The rotat- 
ing-disc shutter operates at speeds of 
0.004 to 0.032 seconds, controlled by a 
brightness sensor that nullifies reflec- 


ENVIRON- 
MENTAL. 
ENCLOSURE 


Camera is mounted on a special bridge to 
withstand repeated launches. Thermal 
door opens only during exposures. 


tions from clouds and snow. The film 
advances during exposures to compen- 
sate for the spacecraft’s 17,000-mph 
ground speed. 

NASA has not yet committed itself 
to a firm launch date for the ITEK 
camera. “Right now, we are totally 
involved in getting the Shuttle’s test 
flights behind us,” a spokesman said. 
“Payload schedules have not been 
determined.” (PS will report on other 
planned payloads in a future issue.) 

While they wait for the camera to 
get off the ground, cartographers and 
geologists are betting that it will con- 
firm a statement President Johnson 
made in 1967: “If nothing else comes 
out of the space program, the knowl- 
edge we'll gain from space photogra- 
phy will be worth 10 times the cost of 
the whole program." ui 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Smoke scope 

Fire fighters can peer 
through smoke to pinpoint 
exits and obstructions in 
rooms with this thermal cam- 
era. Infrared radiation creates 
a thermal image on a one- 
inch screen, which is magni- 
fied by a lens. English Elec- 
tric Valve Co. Ltd., Essex 
CM1 2QU, England. 


See-through glove 
Outfielders shouldn't be 
blinded by the sun if they're 
using Mizuno's new baseball 
glove. A polarized, see- 
through pocket makes track- 
ing high flies easier. Pro 
models (up to $150) could be 
ready soon, with additional 
models in a year or two, says 
the Japanese maker. 


Mosquito net 
Backpackers can leave heavy 
tents at home and still avoid 

mosquitoes at night with 
Mosquito-Sleeper, says the 
maker. The six-ounce sleep- 
ing-bag net is set up like a 
tent and the waist drawstring 
is tightened. $14.50. Blue 
Nose Equipment, Box 1213, 
Quincy, Calif. 95971. 
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Fuel-saving engine 
A single fuel-efficient 
JT9-7R4 turbofan engine re- 
places two right-wing turbo- 
jets on this B-52. Pratt & 
Whitney Aircraft leased the 
bomber for certification tests 
of its new power plant (an 
updated JT9D), selected by 
14 airlines for their wide- 
body passenger aircraft. 


Safety truck 

Add-on features boost safety 
on a Leyland Roadtrain trac- 
tor-tanker. The research safe- 
ty vehicle, a British govern- 
ment/industry effort, has anti- 
skid and fireproof fuel sys- 
tems, tire-pressure monitors, 
rear-view mirror with wipers, 
and a double-skin, six-com- 
partment tanker. 


Wide-body OMAC 
A wide-body, six-passenger 
business aircraft, OMAC 1, 
has a pusher-type jet prop, 
up-front canard wing, and 
winglet rudders at the wing 
tips. The low-noise, 700-hp 
engine provides a 300-mph 
top speed and 3,000-mile 
range. Omac, Inc. (Reno, 
Nev.) is building it. 


Guided tractor 

Now, for long rows of crops 
and precision weed cultiva- 
tion, there's TAG (Tractor Au- 
tomatic Guidance). Twin 
discs steer tractors precisely 
by following a V-shaped 
groove in the soil made dur- 
ing a previous pass. Geo- 
source, Inc., Modesto, 

Calif. 95355. 


Asymmetric span 

An asymmetrical, cable- 

stayed bridge—first of its type 

in this country—will link 

Huntington, W.Va., and Proc- 

I| torville, Ohio. The A-shaped 
tower straddles the bridge's 

box girder nearest the Ohio 

side of the 900-ft. main span. 

Total span length: 1,993 ft. 
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280-ZX turbo 


Floor the accelerator of Dat- 
sun's 280-ZX turbo and 
you've got 180 hp available— 
35 hp more than the conven- 
tional ZX. For the added zip, 
combined EPA mileage drops 
from 22 to 21 mpg, says the 
maker. The ZX turbo includes 
a heavier drive train and spe- 
cial handling gear. 


Inflatable wader 


An air chamber in its Feath- 
erweight wader minimizes 
water seeping in if you slip, 
says Hampshire Mfg. Corp. 
(Box 428, Nashua, N.H. 
03061). The chamber, less 
than three inches in diame- 
ter, forms a seal around your 
chest and helps keep you 
afloat. 


Efficient lift 


An ordinary-looking elevator 
panel operates an advanced 
“workhorse” elevator for 
mid-rise buildings. Its solid- 
state, direct-drive AC unit 
monitors speed signals and 
instantly adjusts elevator mo- 
tion. This gives a smoother, 
faster ride, says Otis, and 
also cuts energy costs. 


Better backboard 
Bad shot? The polyurethane 
backboard returns the ball 
anyway, keeping the rally go- 
ing. The sloping board lofts 
balls high so they land with 
one bounce, 39 feet away— 
just where the base line is. 
Jimmy Connors Rally Enter- 
prises of Sterling, Va., makes 
the board. 


Wave watcher 
Focusing its microwave eyes 
‘on the oceans of the world, 
this sea-state monitor will 
keep 24-hour watch on ocean 
weather conditions. It will 
measure wave heights, water 
temperatures, and surface 
wind speeds daily. The watch 
bird will also note changes in 
ice buildup and ocean topog- 
raphy, and will check for pol- 
lution damage. The Lockheed 
design shown is one of four 
different proposals for the 
new National Oceanic Satel- 
lite System. It is scheduled to 
begin operating in the mid- 
1980's, when the Space Shut- 
tle will launch two of the 
ocean-monitoring satellites. 
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Chopper radar 

The black box mounted un- 
der the Sikorsky helicopter 
shields a radar antenna. The 
Army's new aerial-surveil- 
lance helicopter also has an 
electronic-data terminal in- 
side the cabin. The system 
can monitor enemy troop 
movements and relay data 
directly to battlefields. 


Pedal gripper 

Instead of cleats, the Model II 
Cycle-Touring Shoe has an- 
gled channels that clamp 
onto the pedal. The shoe's 
raised, cushioned heel and 
contoured innersole make it 
equally efficient as a walking 
shoe, says maker Avocet 
(Box 7615, Menlo Park, Calif. 
94025). $33. 


IN 
PHOTOGRAPHY 


BY E. H. ORTNER 


Shifty lens 


Plaubel's no longer a Ger- 
man make. Instead, the Plau- 
bel Makina is made in Japan, 
as is the new Plaubel Proshift 
(left), a 2%-by-3%-in. (image 
size) camera with a shifting 
47-mm f/5.6 Schneider Super 
Angulon lens. You can move 
it up or down or to either 
side to straighten (or induce) 
distortion. About $1,500. 


Filter system 

An expanded Cokin filter sys- 
tem now includes a P series, 
which, through adapter rings, 
can be used on lens diame- 
ters from 48 to 82 mm, and 
even on Hasselblad/Zeiss 
lenses. And a new holder 
(left) can hold up to three fil- 
ters at a time. Cokin accesso- 
ries are distributed by the 
Minolta Corp. 


One-dip color 

One solution—an activator—is 
all you need to process Ekta- 
flex color prints. The new Ko- 
dak system uses a special 
print maker ($134.50) that 
laminates color film, which 
you expose in your enlarger, 
onto a special paper. The 
dyes migrate to the paper. 
Time: six to 15 minutes. Cost 
of 8x10: $2-$2.50. 


Lightweight cat 


You get a lot of millimeters 
at a reasonable price with the 
new Celestron f/5.6 500-mm 
catadioptric telephoto lens. It 
lists for $295, weighs 2% Ibs., 
is 7% in. long, and focuses to 
four feet. Maker: Celestron 
International, 2835 Columbia 
St., Torrance, Calif. 90503. 


Turn-on flash 
Promises, promises, but now 
it's for re flash that oper- 
ates the built-in electronics of 
most major SLR's—Canon, 
Minolta, Nikon, Pentax, and 
most Olympuses. The Vivitar 
3500 turns on the viewfinder 
ready lights and sets the 
shutter speed by using sepa- 
rate adapters. List price: 
$140. 


Transfer system 
Project your super 8 movies 
on a regular screen, tape 
them on your VCR, or view 
them on your TV set—the 
Sankyo Stereo 800 Telecine 
projector lets you do all of 
those. It synchronizes the 
film-speed transitions to 
avoid flickering or striped 
patterns. Price: under $3,000, 
says the maker. 
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\Nhats New 


IN TOOLS 


BY PAUL BOLON 


Sanding disc 

Need to change sanding grits 
before your self-adhering pa- 
per is worn out? You can 
with this disc’s Velcro-type 
backing, which allows repeat- 
ed reuse. The German-made, 
115-mm “long-life” discs 
come in three grits. Proma 
GmbH, Postfach 6380, Gar- 
tenstrasse 54, 4400 Munster, 
Germany. 


Pencil grinder 

Precise engraving, deburring, 
and welding cleanup are pos- 
sible with this compact grind- 
er from Cooper Air Tools 
(1333 Fulton St., Grand Ha- 
ven, Mich. 49417). The 4.5-oz. 
air-driven tool has finger-tip 
control over its 60,000-rpm 
top speed. Bits are changed 
without a collet wrench, 
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Tiny chuck 

Six removable tubes (e- 4 
inch) are telescoped into Dre- 
mel's new lathe chuck. They 
enable you to fashion small- 
diameter round or square 
stock for model parts or oth- 
er miniature projects. It's 
$9.95. Dremel, 4915 21st St., 
Racine, Wis. 53406. 


Heat detector 


Heat Snoop can measure 
heat loss through walls and 
ceilings as well as detect air 
leaks around doors or win- 
dows, the maker claims. The 
nine-V battery-powered gun 
displays readings on its 
meter. $32. Environment/One, 
Box 773, Schenectady, N.Y. 
12301. 


Laser level 

Leveling is a one-man job 
with the EL-1 Electronic Lev- 
el, the maker says. Small de- 
tectors receive invisible light 
from the self-leveling emitter, 
signaling alignment automat- 
ically with an audio or visual 
cue. It’s about $2,800. Spec- 
tra-Physics, 3333 N. First St., 
San Jose, Calif. 95134. 


Horizontal grinder 
At 3,600 rpm the radially slot- 
ted wheels of the Visible 
Grinder become transparent, 
resulting in better accuracy 
and safer operation for be- 
ginners, says Beaver Engi- 
neering (200 Weeden St., 
Pawtucket, R.I. 02860). Eight- 
in.-dia. wheels come in No. 
60, 90, 120, and 220 grits. 
The grinder is $275. 


\Nhats New 


IN HOME 
IMPROVEMENT 


AC adapter 


Replacing an old outdoor 
condenser with a new, more 
efficient model? You can 
achieve a higher efficiency 
rating (and avoid changing 
the evaporator coils inside) 
by installing its Thermo- 
charger in the lines, claims 
Carrier (Box 4808, Syracuse, 
N.Y.). Saving: $150-$250. 


PVC fix 


Spread PVC cement on the 
two halves of the PVC Pipe 
Patch and clamp lightly—you 
have repaired a damaged 
pipe in just 30 seconds, says 
Tri-Tech Tool (11050 N. 22nd 
Ave., Phoenix, Ariz. 85029). 
The quick fix is made for 
common pipe diameters 
from % to 1% inches. 


Vertical garden 


Short on acreage—or none at 
all? Consider growing 
up(wards) with a Living Wall 
garden. Planting is done by 
removing a cover and insert- 
ing a seed or seedling. The 
fiberglass containers come in 
many shapes and sizes. Liv- 
ing Wall, R.D. 3, Naples, 

N.Y. 14512. 


Hex lav 


There's a new shape in Koh- 
ler's line of decorative bath- 
room fixtures: the Hexsign 
lavatory. The six-sided, cast- 
iron-and-enamel model is 
available with faucet drillings 
either four or eight inches 
apart. Kohler Inc., Kohler, 
Wis. 53044. 


Microwave hood 


The MVP (microwave-ventila- 
tion product) replaces con- 
ventional over-the-range 
hoods with a microwave 
oven and two-speed ventila- 
tion fan. The hood can vent 
outside or to an optional 
charcoal filter. Magic Chef, 
740 King Edward Ave., Cleve- 
land, Tenn. 37311. 


Collector coating 
Thurmalox black solar coat- 
ing selectively absorbs solar 
wavelengths with the great- 
est energy, collecting heat 
more efficiently than ordinary 
black paints, claims Dampney 
Co. (85 Paris, Everett, Mass. 
02149). The company says 
the paint resists outgassing 
and photodegradation by 

UV light. 
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. NNhats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Speedy printer 
Attach Radio Shack's Line 
Printer V to a computer and 
the result is speed: A bidirec- 
tional print head creates up 
to 160 characters per second 
using a seven-by-nine-dot 
matrix. It prints upper and 
lower case, 26 European 
characters, and 30 graphics 
patterns—in four character 
sizes. $1,860. 


Touch controls 

It's small—just 4.7 by 2.4 
inches—and it's all electroni- 
cally controlled. Mechanical 
switches on the Pearlcorder 
microcassette recorder have 
been replaced by logic cir- 
cuits. Result: instant control 
at a touch. Digital clock dou- 
bles as footage counter. Re- 
cording time: two hours per 
microcassette. $250. 


Picture phone 

Along with your voice, the 
Displayphone (left) can send 
pictures and text over stan- 
dard phone lines. The desk- 
top prototype shown here 
may be available in another 
year, says Northern Telecom, 
Nashville, Tenn. 37217. 


Flip-side player 
Microprocessor-controlled 
turntables give you a hand in 
programming your music. 
Sharp's VZ-3000 gives you an 
arm: A second vertically 
tracking arm plays the flip 
side—no need to turn the 
record over when the first 
side is done. Price is not 

yet set. 


MITTIT = 


Remote receiver 
Touch a button at the con- 
sole or on the remote control 
and this Bang & Olufsen re- 
ceiver readies a turntable, 
cassette deck, or one of nine 
FM stations for listening. Vol- 
ume, balance, tone, and fil- 
tering are also remotely con- 
trolled. Display shows func- 
tions as they are entered. 
Beomaster is $2,200. 
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Custom keyboard 
What's wrong with a stan- 
dard keyboard for entering 
computer data? Nothing, ex- 
cept it's standard. So Pana- 
sonic has introduced this 
programmable "key-mat'" 
keyboard. Plug-in cartridges, 
a microprocessor, and spe- 
cial key legends allow you to 
customize the keyboard 
34,560 ways. About $1,800. 


\Nhats New 


FOR YOUR CAR 


BY ED JACOBS 


Transmission filter 
Automatic transmissions re- 
quire very clean fluid. Hay- 
den's add-on, in-line Trans- 
Filter kit is said to give two to 
five times the filtering effi- 
ciency of a transmission's 
built-in unit. Hayden Inc., 
1531 Pomona Rd., Corona, 
Calif. 91720. Cost: $19.95. 


Tire inflater 

Need air? Attach Tirite's hose 
to your tire and press the 
buttons for the right pres- 
sure. Electronically con- 
trolled, it inflates your tire to 
within a few tenths of a psi. 
Forecourt Automation Ltd., 
Pennygillam Ind. Estate, 
Launceston, Cornwall, 
England. 


High performers 
Goodyear's Flexten-belted 
Eagle NCT (center) is derived 
from the European-designed 
Neutral Contour Tire that is 
standard on certain European 
high-performance cars. The 
Eagle GT (right) is steel-belt- 
ed and has the same tread 
pattern as the Eagle NCT, but 
with raised white lettering 
added. The Eagle ST (left) is 
fiberglass-belted, has raised 
white lettering and the tread 
pattern of the Customgard 
GT Radial. It is intended for 
high-performance applica- 
tions on cars, vans, and RV's. 


10-speed carrier 
JayBar 10 carriers are de- 
signed specifically for 10- 
speed bikes. They're remov- 
able when not needed, leav- 
ing only bumper-guard-like 
mounts. Prices: $39.95 (one 
bike) and $49.95 (two bikes). 
JayBar Carriers Inc., Box 
6043, Santa Barbara, Calif. 
93111. 


Folding trailer 
Despite its 950-Ib. load ca- 
pacity, TricTrailer is only 20 
inches wide when folded for 
storage. Casters let you roll 
the folded unit around. It's 
available as a DIY kit ($439) 
or fully assembled ($489). 
I.S.E., Inc., 1009 Grant St., 
Denver, Colo. 80203. 


Swiss timers 

Heuer's family of dash- 
mounted timers has analog 
or digital readouts, time-out 
and safety-reset functions, 
and zero-to-60-minute or 12- 
hour central recorders. 
They're priced from $100. 
Heuer Time & Electronics 
Corp., 960 S. Springfield 
Ave., Springfield, N.J. 07081. 
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Drop-leaf 
swim deck 


By J. R. HOLT 


Out on a lake, swimming from a run- 
about results in a lot of rocking and 
sloshing as bathers climb back 
aboard—even with a ladder slung over 
the side. My solution is a wooden swim 
deck hinged to the transom. The deck 
swings up and out of the way when the 
boat is moving. Materials for the deck 
(see drawing) cost about $50. 

The deck makes swimming more 
enjoyable and, I think, a little safer. 
And faced with ever-higher fuel prices 
this summer, boat owners will be 
indulging in a lot more "at-anchc 
activities such as swimming. 


Position the swim deck at or just above 
the waterline on the boat's transom. The 
size of the cutout for the motor depends 
on whether you have an outboard or 
stern-drive unit—in any case you'll have to 
adapt this basic design to your own rig 
One-inch hardwood boards can be substi- 
tuted for the two-inch pine deck lumber 
shown here. The deck's depth should be 
less than the distance from the hinge to 
the top of the transom. Offset or hatch 
style hinges allow ample clearance be- 
tween the deck and transom. 


STAINLESS-STEEL 
M E SCRE 
OR NUT A 


COUNTERSIN: 


WASHER 


TRANSOM CUT away 
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Give your rooms sun control 
and elegant customizing with 


Easy-to-insiall 
mini-blinds 


Toss out dusty drapes, end 
curtain clutter: Mini-blinds 
do the whole job better 


By AL LEES 


They're a classy update of the Vene- 
tian blind, but their arched slats are 
paper-thin aluminum and only an 
inch wide. And you can customize 
them in an array of baked-on colors 
that make draperies redundant. 

Mini-blinds are as functional as 
they are handsome, offering not only 
privacy but precise control of ventila- 
tion and solar exposure. 

Do as I did and order all color bands 
in duotone slats (color on the front, 
white on back) and you've got an effec- 
tive shield against unwanted solar 
gain this summer. Pivot the slats to 
their opposite extreme on winter 
nights and you'll bounce indoor heat 
back from wasteful contact with cold 
glass. And when you want solar heat 
to flood your room, tilt the slats to 
match the sun angle—or stack them 
all neatly at the top ofthe window cas- 
ing by tugging the lift cord. 

The blinds are a cinch to install [PS, 
Nov. '80]—either within the casing, as 
in most of our color shots, or overlap- 
ping it. Remember, all these blinds 
are custom-made and can't be altered 
once they're assembled. So measure 
and order carefully—especially for 
mounting within casings. Blinds come 
as narrow as 12 in. or as wide as 142 
in. Any width of 55 in. or more should 
have a center support bracket. For 
narrower blinds, the two boxlike end 
brackets suffice. They come with 
screw holes in three faces so they can 
be mounted to the face of the frame, 
within the sides, or to the ceiling. 
Headrail slips in, lids snap shut. ll 
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Anatomy of a mini-blind: 1) 
headrail; 2) center support 
2 mounts here; 3) slats; 4) 
plastic end caps; 5) tape 

» locks; 6) ladders; 7) lift 
cord; 8) bottom rail; 9) tilt- 
? control wand. Brackets at 

; top (two ends, plus one at 
center for wide blinds) 
clamp headrail on casing. 


Outsized and irregularly spaced windows 
created awkward wall in author's loft and 
were single-glazed energy-wasters. Uni- 


fying draperies would have cost a fortune 
and been clumsy to open for view. 
For mini-blind solution, turn page 


unite windows. Graduated effect, with even more pronounced at night. All slats summer solar heat. Blinds by Flexalum. 


LIVING ROOM 


Another example of carry-across stripes is designer Ann Heller's 
room for Levolor with a stair-step of bold colors across an off- 
white ground. Here, "'duotoning" (white backs) wasn't needed 
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STUDIO 


Single slats of darker color are matched by window frame to 
dress up this window without counter-space-wasting curtain. 
Designer Margot Gunther uses kitchen cabinets for storage. 


KITCHEN/DINING 


Super graphics unite kitchen with adjacent dining alcove. Green 
and plum diamond, wrapped around corner, picks up colors 
striped across both Levolor blinds. Hang blinds before striping. 


Mini-blinds also solve non-window problems 


s l we 


Pullman kitchen tucks behind floor-length work counter. At right, narrow blinds are screen off dining area without losing air 
blind that's easily raised for access to mounted within room-divider frame to circulation. Both settings by Flexalum. 


Two major makers of mini-blinds: Levolor Lorentzen, Inc., 1280 Wall St. W., 
Lyndhurst NJ 07071 (offers $1 color booklet "Window Magic"); Flexalum Decor 
Blinds by Hunter Douglas Inc., 20 Campus Rd., Totowa NJ 07512 ("Measuring 
and Installing" booklet, $1). Neither booklet includes chips of many colors avail- 
able; ask for price of sampler kit or address of nearest dealer. 
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PSleisure-home plan 


Solarroom - 
retreat 


[T 


| 
LIVING RM 


INSULATION 


CRAWL SPACE 


SECTION 


How to order your plans 


One set of detailed, professionally drawn blueprints for this 
house is $85; five sets (for construction, financing, obtaining per- 
mits), $115; materials list and specifications included at no extra 
cost. An additional mirror-reverse print can be ordered for $10. 
Address orders or queries to Homes for Living, Inc. (specify Lake- 
land Plan), 107-40 Queens Blvd., Forest Hills, N.Y. 11375. Add $4 
to all orders for postage and handling. 
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By AL LEES 


The home greenhouse has changed its 
image drastically in the last three or 
four years. It’s been demonstrated in 
hundreds of installations that an 
attached greenhouse that is properly 
sited on an unshaded south wall can 
contribute dramatically to the passive 
solar gain of almost any home. 

That eye-catching glass shed is no 
longer just a hothouse for plants, but 
an environment for people. The popu- 
lar new term for such an appendage is 
“sun space,” and many new homes— 
such as the Lakeland, left, designed 
for PS by architect Samuel Paul—are 
literally built around such commer- 
cial units. 

In our example, the sun space seems 
to sit on a broad wooden deck. Actual- 
ly, the deck is built around the green- 
house's concrete slab faced with quar- 
ry tile. In winter, this masonry mass 
soaks up solar heat and transmits it to 
adjacent rooms. Heat flow can be con- 
trolled by opening the sliding glass 
door that seals this space off from the 
living quarters. At night, this double- 
glazed door is closed, and the sun- 
warmed slab gradually releases its 
heat to keep the space cozy. The only 
time the greenhouse would require 
backup heat (if you wished to sit there 
orleave plants out) would be after sev- 
eral sunless days. 

A standard commercial lean-to has 
been customized with a strip of 
screened awning-type windows 
around all three sides, as shown in the 
inset, top left. When opened, these 
panes create a breezeway. On bright 
summer days, insulating shades are 
pulled down overhead, and an exhaust 
fan, placed high in the corner of one 
glass wall, expels warm air. This 
greenhouse can truly be enjoyed as a 
kind of outdoor space that's available 
in all weathers, which makes it an 
ideal feature for a year-round leisure 
home. 

The house has additional energy- 
saving aspects: Mounted on the roof 
above the greenhouse are two solar 
collectors that provide domestic hot 
water. The storage tank is located 
(along with a conventional water 
heater and backup furnace) in the 
utility area behind the mud room. And 
those clerestory windows tucked just 
under the ridge siphon off hot air in 
summer. Finally, to further cut depen- 
dence on fossil-fuel heat, there's a pre- 
fab heat-circulating fireplace-stove in 
the living room. A siding-sheathed 
chase for its metal chimney adds 
architectural interest to the exterior. 
So does that half-gambrel roof line, 
which also provides head room for 
upstairs storage. u 


A wine rack 
that will last 


Wet wood and crumbling cardboard— 
that's the usual result when you try to 
store crates or boxes of wine (or other 
beverages) in a cool cellar or other 
occasionally damp spot. Here's a solu- 
tion: a wine rack made of redwood, 
which can endure damp storage envi- 
ronments and is big enough for the 
ambitious collector or bargain hunter. 
The rack is built of common-size lum- 
ber, using standard hand tools. 

The design calls for two sturdy 2x8 
feet, half-lapped to the base of the 
uprights and reinforced with glued-in 
dowels for extra strength. But if the 
joists in your basement ceiling are 
exposed, just make the rack's sides tall 
enough to tie into them for greater 
stability. No wood finishing is neces- 
sary.—Paul Bolon 


Front stringers of rack are fashioned by 
boring holes in 1x6's, then rip-sawing 
the boards in half. Scallops for the back 
stringers must be cut individually. 


FRONT STRINGER 34" ZIX 


. ds 
hs i 
24" 
461," E: 


]—— SMALL SCREWS 


3&"-DEEP NOTCHES 
CUT IN SIDES 
FOR STRINGERS 


FRONT STRINGER 


DOWELS GLUED IN FEET 
FOR REINFORCEMENT 


cans 


BACK STRINGER 
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Cutting a 
roof truss 


How to do it without 
bringing down the house 


Brace them and box 
them-—carefully—to open 
up new bedroom space 


By PAUL BOLON 


CONCEPTS AND SKETCHES BY 
CARL DE GROOTE 


You expect to see waves at the sea- 
Shore, not on a living-room ceiling. 
But incredibly, they were there. I was 
standing in a house in New Jersey, 
and the ceiling above my head dipped 
up and down like a roller coaster. It 


was not a new decorating effect, but a 
small disaster. 

A contractor had cut several of the 
ceiling joists to make a stair opening 
to the attic. But those weren't merely 
ceiling joists that he'd cut; they were 
the bottom chords of roof trusses. 
When the chords were cut, the ends 
pulled apart and sagged. 

The strength and balance of a truss 
are dependent on each structural 
member. Most of us know not to vio- 
late the framing ofa truss. Yet almost 
all tract-built homes are now con- 
structed with trussed roofs, and many 


TOP CHORD 


COMPRESSION AND TENSION 
IN MEMBERS OF FINK TRUSS 


-= MEMBER IN COMPRESSION 
[E] - Nemeer in Tension 


SEE 


p. 


CUTTING BOTTOM CHORDS WILL LIFT TRUSSES FROM PLATES. 
AND FREE-FLOAT BOTTOM CHORDS, 
COLLAPSING CEILING BELOW 


Forces on trusses from the roof com- 
press top chords, which push out on 
the bottom chord, holding it in tension 
{top drawing). If bottom chord is cut, it 
will sag or drop, depending on interior 
partitioning and extension of the truss 
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over outside walls. Most trusses today 
are 2x4's in complex designs, such as 
Fink trusses shown here. Short inter- 
nal members of these trusses are in 
compression or tension themselves, 
so should not be cut either. 


of these houses-like the one I just 
described—are built on slab-on-grade 
foundations. So people often turn to 
their attics to find extra storage or liv- 
ing space. Installing a skylight win- 
dow in a trussed roof involves the 
same problem of altering trusses (see 
drawings, opposite page). 

Does truss construction mean that 
the attic is unusable, entirely off lim- 
its? The answer is no—not if the truss 
is redesigned in the right way and 
carefully reconstructed. The secret to 
cutting a truss successfully is to build 
a box around the cutout piece. The box 
will bridge around the gap, rejoining 
the cut member. But the box must be 
designed so it reacts to roof forces in 
the same way as the missing truss 
piece. The box must transfer the forces 
to keep the truss in balance. 

Basically the top chords of trusses 
are in compression from roof loads 
(roof weight, snow, and wind), and 
they push out on the bottom chord, 
putting it in tension (see drawing). 
Most trusses in new homes are com- 
plex in design, and have short inter- 
nal members. Plywood or metal gus- 
sets secure the joints between truss 
members. 

There is an appropriate box design 
for cutting either a top chord, bottom 
chord, or both (see drawings). Before 
any truss is cut, the truss members 
and gussets should be inspected. If 
they are sound, the truss must be 
thoroughly braced—both internally as 
well as to several adjacent trusses on 
both sides of the cutout. 

After bracing and cutting the truss, 
the box can be built. Particular care 
must be taken at joints on a bottom 
chord, because that chord (in tension) 
will be pulling away from the box. 
Lumber and truss members are dou- 


216 mes 
raS TEN TO 3 TOP CHORDS 
Min iore ae"i e WIDE 

Ereec anoics Le nean) 


TOP CHORDS 
or TRUSSES 
SPACED 24" OC 


BOTTOM 
CHORDS 


Skylight installation often requires cutting a top 
chord. Short vertical member can be used in a 
knee wall. Additional braces increase strength. 


SKYLIGHT 
FRAMING 


LOCATE TENSION BARS. 
AS CLOSE AS POSSIBLE 
BOTTOM, 


YET PERMITTING. 
HEADROOM FOR > 
"ATTIC STAIRS 


WEISE 


BOTTOM CHOROS 


COMPLETE ALL. 
TENSION-TRANGFER 
FRAMI 


ING 
BEFORE CUTTING 
BOTTOM CHORDS 


stains 


ATTIC-STAIRS-ACCESS FRAMING 


TOP cHOROS. 
OF TRUSSES 
SPACED 24*O.c 


OPENING FRAME 
V NAIL TO THE CUT AND 
| THE SUPPORTING TOP CHOROS. 


wore: 
CUT TOP ANI 


i'canmaot sours 
pot 
JRE EACH JOINT 
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Bottom 
CHORDS 


CUT iN 

AND NAILED TO 
SUPPORT 
MEMBERS 


ALL LUMBER USED TO FORM NEW FRAMING 
TO BE 2x6 DOUGLAS FIR OR SOUTHERN PINE 
DENSE SELECT STRUCTURAL LUMBER 


SKYLIGHT THROUGH-CEILING FRAMING 


ble-bolted, not just nailed, at all box 
joints. The braces can be removed only 
after the box is completed. 
Complex-shaped lightweight truss- 
es divide attic space awkwardly, 
and they can bear only limited 
amounts of weight. If you have some 
usable area between truss members, 
it doesn't mean that the 2x4's or 
2x6's of the bottom chord will permit 
heavy storage or use as a living area. 
How much weight a bottom chord can 
bear depends on the dimensions of the 
lumber, spacing of trusses, truss de- 
sign, and supporting-wall partitions 
from the floor below. Before starting a 
truss project, check with an architect 
or engineer to determine the limits of 
attic use, and work from professional- 
ly approved, detailed drawings. BE 


Bottom chords of several trusses can be 
cut to install a staircase (photo above). 
Vertical and horizontal box members 
(drawing, above left) were used to con- 
tinue tension across the bottom chord 
of Fink trusses. Only Douglas fir or other 
dense, select structural lumber should 
be used as framing for any of the box 
configurations. 


Cutting both top and bottom chords re- 
quires building the most complicated 
type of box (drawing at left). Such a box 
would serve when adding a through- 
the-attic skylight in a shallow-sloped 
roof. In new construction, it would be 
simpler just to double the adjacent 
trusses. Lining the box walls with ply- 
wood will strengthen it. 
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Turn a hot slab 
into a cool 


screened 


porch 


Make shade, not heat: 
Shelter your patio with 
this easy-to-build porch 


By BOB GAILOR 
PHOTO BY THE AUTHOR 


"And the sliding doors open onto your 
patio!" the salesman said. 

"Some patio," I muttered to myself. 
"A 10-by-14-foot slab of concrete." 

Nevertheless, I bought the house. 
As the subdivision filled in, most of 
my neighbors contracted for screened 
aluminum porches. These give their 
owners a place in the shade and are 
fairly durable. 

But they all look alike, and the 
prices are anywhere from $1,500 to 
$2,500. If I had wanted to spend that 
kind of money, I would have had the 
original house contractor add the 
porch so I could include it in the mort- 
gage. 

Just one hot and buggy Florida 
summer convinced me of the need to 
change my patio into a screened and 
covered porch. Since aluminum kits 
were expensive (and I could hear the 
rain's rat-a-tat on my neighbor's met- 
al porch roofs from my own living 
room), I designed and built mine of 
wood. The total cost was about $500, 
even though I used expensive pres- 
sure-treated lumber. 

Although it could have been en- 
larged, the size of the patio slab was 
the governing factor for the size of my 
porch. I made the walls tall enough to 
just fit under the overhang of the roof. 
Tying the 2x6 porch rafters into the 
house roof gave the slope needed for 
rain runoff. 

The porch walls were made of 2 x 4's, 
with spacing of the studs and horizon- 
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tal pieces varied for decorative effect. 
The vertical members of the long wall 
transfer the roof weight to the ground, 
and they must extend the full height 
of the wall. 

Each wall was built on the ground 
as a unit. I found that my neighbors 
still retained the pioneer "house rais- 
ing" spirit: There were more than 
enough volunteers to assist me in rais- 
ing the completed walls. As the walls 
were lifted into place, they were 
braced, nailed together at the corners, 
and anchored to the slab with %-in. 
bolts. I had previously drilled into the 
slab with a carbide masonry bit and 
installed lead anchors every two feet 
along the sill for the bolts. The frame 
walls were tied into the concrete-block 
house with the same technique. 

The 2x6 rafters were cut to fit the 
pitch of the house roof (see drawing) 
and notched to rest on the long 2x4 
wall. These rafters were secured to the 
house roof and the 2x4 wall with met- 
al angles. 

Sheathing for the roof was in. 
exterior plywood, which was extended 
a foot at each end of the porch and sup- 
ported by 2x4 “lookout” rafters. One- 
by-eight fascia capped the end of both 
the main rafters and these lookouts. 
One-by-tens were nailed on the under- 
side of the rafters and lookouts, leav- 
ing a ventilation gap that was covered 
with screening. 

The new roof was covered with tar 
paper and rolled roof shingles. At the 
joint between the old and new roof, the 
original roof shingles were laid back 
when the rafters, sheathing, and new 
shingles were added, then rebedded in 
a wide strip of roofing cement. 

After being painted, the 2x4 walls 
had rolled plastic screen stapled over 
the outside. The excess was trimmed 
off, and a 1V-in.-wide lattice molding 


ee 


strip was tacked to the 2x4's over the 
screening. The 2x4 corners were faced 
with 1x4's. I hung a standard screen 
door, brushed a color stain on the ceil- 
ing, and covered the slab with indoor/ 
outdoor carpet. 

The porch has proved comfortable, 
easy to maintain, and quite strong: It 
withstood Hurricane David in 1979. 
However, if you use this model in 
snow country, it will probably be nec- 
essary to use 2x8 rafters and heavier 
sheathing, either %- or *4-inch ply- 
wood. us 
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STORAGE DETAIL ance falte 
Horizontal members of the porch 
wall may be spaced as you like. Au- 
thor Gailor fixed his at 17 inches up 
from the floor (in case he wants to 
add a built-in bench later) and at 30 
inches (handy for a built-in table). 
The third horizontal can be located 
anywhere above. Gailor also 

added a simple frame and doors in 
the area between the new and old 
roofs (details above) for storage. 
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MAINTENANCE 


You'll do a better, faster job 
with these special tools for 


DIY auto 
maintenance 


Made-for-the-job tools 
will help you do 
. pro work the pro way 


By RAY HILL 
DRAWINGS BY RUSSELL VON SAUERS 


Are you really serious about doing 
your own auto maintenance? If so, you 
probably already have a good collec- 
tion of basic hand tools and a fair 
number of more sophisticated items 
such as a dwell-tach, maybe even an 

oscilloscope. 
But there are many specialized 
tóols you probably don't have. They 
Continued 


Vacuum/pressure tester can be used for 
checking vacuum (here it's checking fuel- 
pump vacuum) or for checking pressure. 
A fuel pump in good condition should 
draw 10 inches of vacuum and produce at 
least three psi at its outlet. 


Strut-spring compressor must be used 
when replacing a bad MacPherson-strut 
cartridge. You should never attempt to 
remove a cartridge without first com- 
pressing the spring. Compress it just 
enough to remove the piston-rod nut. 


96 | POPULAR SCIENCE 


Check Your Car’s Entire 
Electrical System in Seconds! 


CAR COMPUTER 


Battery X Alternator X Regulator x Carburetor x Ignition 


The Only Car Accessory Detroit Left Out! 


Have no more fears of being stranded because your car battery is dead. 
With our solid state Car Computer you can test the condition of your 
battery yourself, in seconds, at any time, even if you've never 
changed a flat tire. Simply plug this pocket-sized “brain” into 
your car's cigarette lighter and you'll get instant readout 

as to the condition of your entire electrical 

system; battery (weak or strong), alter- 

nator, regulator, carburetor and igni- 

tion. Major auto companies have 

computers in their repair 

shops for just this purpose. 

Now you can have your 

very own Analyzer, 

and it's all computer- 

ized with LED read- 

outs. No mechanical 

parts to cause trou- 

ble. You never have to 

rely on unreliable me- 


chanics again. With i 
our Car Computer you - : Moneyback 


knowif you really do need TAN Guarantee 


a charge or a car battery; and -TS You must be completely satis- 
you'll know it conveniently in ad- fied with the way Car Computer 
vance. Stores compactly in your glove __ checks your entire electrical system or 
compartment. Ideal for cars, vans, send it back anytime in the next 5 years for an 
campers, trucks. immediate refund of your purchase price. 


© 1981 Consumer Technology, Inc. 2105 Lakeland Ave.. Ronkonkoma, N.Y. 11779 


The Amazing Electronic Brain 
with Instant L.E.D. Readouts! 


| Tech./Direct, Dept. TMN125 
2105 Lakeland Ave., Ronkonkoma, N.Y. 11779 | 

| Gentlemen: Enclosed please find my check or money order for$12.95 plus $1.50 pGh_N.Y. residents add sales tax. —— 

Please rush my Car Computer which | must be completely satisfied with for the next 5 years or | can return it for immediate 
| refund of my purchase price. | 
| | eT, ID | 
| City State Zip | 

(Code #875) l 
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Special tools 
[Continued] 


Combustion-leak tester lets you test for a combustion leak into Brass drift is necessary for installing a wheel-bearing race. To 
the cooling system. It fits in radiator neck; dye inside changes decrease the chances of hitting your hand, hold the drift with a 
color to indicate a leak. Such a leak must be eliminated. holding tool. Wear safety glasses when using these tools. 


Remote starter is useful for cranking the engine when an assistant isn't available. The 
ignition is disabled, so the car won't start (coil high-tension lead is grounded or, on 
some GM HEI cars, the BAT wire is disconnected at the distributor). Leave the ignition 
switch on when cranking to prevent any ignition-system damage. 


Line wrench should 
be used anytime a 
flare nut is loosened 
or tightened—as on 
brake and fuel lines. 
The wrench grips 
nuts securely and 
lessens chances of 
rounding the flats. 


Ammeter is needed for checking starter 
current draw and for checking alternator 
output. Shunt type (top) connects in series 
with circuit being checked. Inductive type 
(bottom) is held against cable or wire. A . 
third type, not shown, has an inductive 
clamp that encircles the wire. 

Continued 
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STOP BURGLARS 


BEFORE t enter 
your hens 


Protect your Home and Business with 
this new micro-computer burglar 


alarm "FREE" for 30 days. 


Burglars seek easy targets. Few have the 
daring or the knowledge to challenge the 
new Perim-A-Tron™ Home Security Sys- 
tem. No other burglar alarm under $2,000 
can give you more protection...or match it 
for features that will give you and your fam- 
ily safety and peace of mind. For starters, it 
is wireless, installs in minutes, and is porta- 
ble should you ever move. 


THE BRAIN VS. THE BURGLAR 


Perim-A-Tron's" central console, or 
"BRAIN", employs a microprocessor, mak- 
ing it the most advanced security system 
available for consumer use. With Perim-A- 
Tron™ on duty, small sensors monitor doors 
and windows ready to signal the "Brain" 
from as far as 250 feet, in the event of a 
break-in attempt. The "Brain" processes 
each signal instantaneously and sounds not 
only a self-contained 85db internal alarm, 
but also a second 95db remote siren to 
augment the inside alarm or for placement 
outside to alert neighbors and police. 

The Perim-A-Tron™ is so easy to live with 
that pets can come and go through partly- 
open windows or sliding glass doors without 
triggering it, yet so vigilant that an intruder 
will set it off before he can enter. 


THOUSANDS OF OPTIONS 


Perim-A-Tron's"* micro-computer lets you 
choose from thousands of three digit disarm 
codes. Only you know your code. But if 
your son's friend receives a "demonstra- 
tion", you can easily change the code again 
..and again. You need no specially coded 
key which can be lost, misplaced, or stolen. 
The system even has two separate chan- 
nels, each with its own distinct alarm sound. 
This feature allows you to zone your system. 
For example: Channel 1—house, Channel 
2—garage, or Channel 1—doors, Channel 
2—windows. 


HOW IT WORKS 


Operating the system is simplicity itself. 
When leaving, a light on the console tells you 
that you've armed the system properly, and 
have from 5 to 45 seconds to leave the 
house. This variable delay feature, not found 
on some expensive commercial systems, is 
selective so that it can apply only to frequent- 
ly used doors. All other openings would be 
set for instant alarm. Upon returning home, 
you have ample time to turn the system off, 
thereby avoiding a false alarm. 

If a break-in attempt occurs while you're 
away, an alarm memory light on the console 
tells you so. What's more, after sounding for 


become separated trig- 
gering a wireless radio 
signal which activates 
the alarm. installation 
takes only a few minutes 
and doesn't even require 
a screwdriver. 


Perim-A-Tron’s™ 20 
button keyboard gives you 


protection a $2,000 commercially installed 
system can't beat. includes powerful remote horn. 


10 minutes and scaring away the intruder, 
the system shuts off automatically and re- 
sets itself. 


A CONSTANT GUARDIAN 


Leave Perim-A-Tron™ in Test Mode dur- 
ing the day and it will signal when anyone 
leaves or enters. This thoughtful signal will 
not operate the remote horn but gives a 2% 
second warning on the internal speaker 


only. 

T Dower fails (or is cut-off), the console 
has a battery back-up. And each battery 
powered transmitter/sensor will signal at 
the console if the battery runs low. 

The Peri ron™ system is highly 
sistant to fal rms because it is not sen- 
sitive to motion or sound. Pets can roam at 
will, curtains can blow in a breeze, you or 
your children can visit the kitchen for a mid- 
night snack— all without setting off an alarm. 


COMING HOME SAFELY 


There is nothing more frightening than 
finding a prowler lurking near your house 
when you arrive home at night. Our system's 
EXTRA PROTECTION DESIGN lets you 
carry a transmitter in your pocket, purse or 
glove compartment (it's about the size of a 
Cigarette pack). With simple modification, it 
serves as a PANIC device and will set off the 
alarm at the press of a button. 


COMPARE IT 


Hard-wired "commercia!" burglar alarms 
can cost $2,000 PLUS a monthly fee (and 
you still never own it). Motion and sound 
detectors cost up to $200 per unit and cover 
only limited areas. Your home may require 
two or three of these units and, in most 
cases, no alarm will sound until AFTER a 
prowler is inside for 30 seconds or more. 
Perim-A-Tron™ combines pre-entry protec- 
tion with micro-electronic circuitry to pro- 
vide the most protection at the lowest cost. 


U.L. LISTED 


The Perim-A-Tron™ Home Security Sys- 
tem is listed by Underwriters Laboratories 
as a burglary protection device, a rating 
which goes beyond electrical safety. To earn 
this listing our alarm was thoroughly tested 
for critical burglary protection functions 
such as transmitter range, sound volume, 
battery back-up, keyboard component life, 
battery failure warning, and test function. 
This tough-to-get U.L. listing resulted from 
the exacting standards engineered into the 
Perim-A-Tron™. 


YOU BE THE JUDGE 


We urge you to order just the basic 
Perim-A-Tron™ system (pictured above) for 
a 30-day trial period. Use it to protect your 
family while you sleep and to protect your 
home while you're away. Then if you're not 
convinced that the Perim-A-Tron™ is the 
most advanced, efficient security system 
available today, return it undamaged for a 
complete, no-quibble refund—including re- 
turn postage. You are protected by a90 day 
manufacturer's warranty as well as 
Shelburne's 25 year reputation for satisfied 
customers. 


HERE'S HOW TO ORDER 


To order simply send your check for 
$199.95 plus $4.50 for shipping and han- 
dling to the address below. Credit card 
holders can speed delivery of their system 
by using our toll-free number listed below. 
We will then promptly ship your Perim-A- 
Tron" unit complete with easy-to- 
understand instructions and decals warning 
that the premises are protected. Additional 
transmitters are available for $29.95 each, 
but one is not required for every door and 
window. Instead, magnetic contacts can be 
purchased and easily connected to the 
transmitter, allowing you to cover additional 
openings for as little as $5 each. The in- 
struction booklet is quite useful in helping 
you determine the correct combinations to 
protect your home or office at the lowest. 
possible cost. 

Give yourself some peace of mind—order 
a Perim-A-Tron™ today at no obligation. 


Maryland Residents add 5% Sales Tax. 


CREDIT CARD HOLDERS 
CALL TOLL-FREE: 


800-638-6170 


24 hours a day — 7 days a week 
Maryland Residents Call 363-4304 


©1981 The Shelburne Company 


110 Painters Mill Road Dept. V-87 
Owings Mills, Md 21117 (301) 363-4304 


Special tools 


[Continued] 


Cooling-system pressure tester can pressurize the cooling sys- 
tem to test for leaks (above) by attaching to the radiator neck and 
pumping air into the system. It can also check pressure caps. 


Dial indicator with universal mount is u: 
ful for many precision measuring tasks. 
Here it is being used to check radial runout 
on a disc-brake rotor. A few other uses: 
checking valve lift, crankshaft end play, 
valve-guide wear, tire runout. 
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Drum-brake adjusting tool makes adjusting rebuilt brakes easy. 
The tool's narrow jaws are adjusted to the drum's inside diam- 
eter (above). Then the tool is flipped over, and brakes are adjust- 
ed so that the tool’s wide jaws will just barely pass along the 
brake shoes’ widest part (above right). Another tool that can be 


Outside micrometer is another handy pre- 
cision measuring instrument. Here, 
brake-rotor thickness is being checked 
with it. As with a brake drum, a brake rotor 
cannot be turned on a brake lathe if the 
rotor doesn’t meet thickness specs. 


used for the job is a brake-adjusting tool (not shown). The tool is 
inserted into the slot in the brake backing plate or the slot in the 
brake drum, and the adjuster is turned until the brakes barely 
drag when the wheel or brake drum is turned. It's important that 
brakes be adjusted properly after they are rebuilt. 


measures drum, which should be turned when 
brakes are rebuilt. If too much material is gone, drum must be re- 
placed. Specs appear in the shop manual or on the drum itself. 


can make a number of jobs easier to 
do. Indeed, without them, many jobs 
can't be done at all. Some of the most 
interesting of those tools are shown 
here. They'll put a lot of pro skills 
within your reach. 

The tools can be purchased at such 
places as auto-parts stores and jobbers 
that sell to auto mechanics (many sell 
to the public, too). Sears, JCPenney, 
and Montgomery Ward also carry pro- 
type tools. 

One special aid is a must—a service 
manual for your car. It provides specs 
and trouble-shooting and disassem- 
bly/reassembly information. Your 
owner's manual should tell you how to 
order one. Consult the manual before 
starting any unfamiliar job. us 


The sharpest picture ever achieved 
in big-screen projection TV 

The new Heathkit Screen Star sets a new 
standard in picture quality for big-screen 
projection TV. The finest F1.0 lenses you 
can buy produce one of the clearest, 
brightest pictures ever. 

Imagine watching all your favorite TV 
movies and sports events on a big 6-foot 
diagonal screen. Heathkit's three-tube 
projection gives you brighter, more vivid 
color. And it's a lot easier to build than 
conventional TV's. 


A complete computer system in one 
compact unit 

The Heathkit All-In-One Computer takes 
the guesswork out of selecting a bal- 
anced computer system. It includes 
built-in floppy storage, smart terminal, 
heavy-duty keyboard, 12-key numeric 
pad, Z80 CPU, and 16K RAM expandable 
to 48K—all in one compact unit. 
Two Z80 microprocessors mean ter- 
minal and computer never share 
power. So both can operate faster 
on more complex programs. And 
there's no better way to learn 
about computers than to build 
one yourself. 


If coupon is missing, write Heath Co., 
Dept. 016 -792, 
Benton Harbor, MI 49022 
Heathkit Products are also sold and serviced at Heathkit Electronic 


Centers (units of Veritechnology Electronics Corporation) in major 
cities throughout the U.S. See your white pages. 


The only computerized home 
weather station for instant, up-to- 
the-minute weather reports 

Just push a button for reliable weather 
information anytime you need it with 
the unique Heathkit Weather Station. 
It gives you digital readouts of 

F or C temperatures, wind speed in 
miles or kilometers per hour or in 
knots, wind direction, barometric 
pressure, date and time of day, even 
the wind chill factor. 

This microprocessor-based weather 
computer has memory to store data 
and precision infra-red sensing 
devices built into the outdoor trans- 
mitter. And it's very easy to build. 


The finest stereo receiver ever 
introduced by one of the 

leaders in audio technology 

It's loaded with luxury features that 

let you adjust your music to your 
preference. 

Special features include a Precision 
Tuning System (PTS) that automati- 
cally corrects mistuning. 5-section FM 
tuning capacitor gives you maximum 
rejection of unwanted signals for lower 
noise, cleaner sound. Digital frequency 
readout, center tune meter, and flywheel 
loaded tuning are just a few of the lux- 
ury touches. Complete 
specifications are in the 
latest Heathkit Catalog. 


See all the newest innovations in build-it- 
yourself kits in the latest free Heathkit Catalog. 
It contains nearly 400 exciting kits for your home, 
work or pleasure. Send today. 


Send to: Heath Company, Dept. 016 -792, 
Benton Harbor, MI 49022 

Yes, please send me a Heathkit Catalog. 

Iam not currently receiving your catalogs. 


Name. 

Address. 

a EAT 
CL-725A Zip. 


2 Lbs 


« WATERS ake more money! Check out | 
eon 


TRAIN AT HOME IN SPARE TIME 
Make extra money in spare time while you train for a full- 
time job. Do odd jobs for friends and neighbors Save 
money doing your own electrical work. Learn everything 
from repairs and maintenance to complete electrical instal- 
lations. No previous experience 

inderstand |. 


-. Approved for 
to take almost any electrician ome 


ing examination offered by state, city or county. — g 


Rush free facts that tel how 1 can tran at home 
| spare ume tobe an electrician 


Cleaning Chimneys 


Now, read and hear how you can eam 
top money fast as a Chimney Sweep 
Thanks to the boom in heating with wood, the demand for regular 
chimney cleaning has never been greater. With the August West 
System you can clean the average chimney in one hour. the typical 
fee's $45. Week earnings up to $300 part-time. up to $1000 
full-time are typical. Our proven System is fast. efficient. cleaner 
and easier than old-fashioned ways. You often clean from below. 
working indoors, You get started quickly—on a 
surprisingly small investment. Ask lor FREE 
aot ‘and RECORD — Listen to actual 
Sweeps tell how they are living their dream in 
their own high-profit businesses. 


all 
Free: 800-243-5166 
Ext, 226- 9 A.M. - 5 P.M., E.S.T. 
August West Systems, Inc. 
Box 603 — Dept.22H6, Westport, CT 06880 


The world’s most 
VERSATILE and USEFUL 
home tool! 


STAPLE GUN 


SHOOTS 
ASTAPLE 
WHEREVER YOU'D 
DRIVE A NAIL! 


This versatile hand tacking tool 
makes home repair and im- 
provement jobs a breeze! One 
squeeze, its nailed the fast, 
easy one-hand way — with 
other hand free to hold material 
in place! All-steel with patented 
jam proof mechanism for li 
bus (ugoe de de| 


SHOP TALK 


By PAUL BOLON 


New line of shop tools 


My introduction to Vega shop tools 
occurred a short while ago at a show in 
Atlanta. The person who acquainted me 
with the finer points of the machinery was 
none less than their creator, Gordon 
Snoeyenbos, a man of resolute good 
cheer. Before he designed the Vega tools, 
Snoeyenbos explained, he was a consult- 
ing engineer for industrial machinery and 
materials. As an avid woodworker in his 
spare time he found his enthusiasm for 
his hobby dimmed only by the awkward- 
ness of some of his shop tools. Obviously, 
if you can't buy what you want you must 
make it yourself; ergo, Vega tools. 

| gave the 10-inch table saw a close 
going over. The rip fence really did align 
parallel to the blade. It's secured with a 
single cam-action lever and lifts complete- 
ly off the table and drops on again any- 
where along the square guide bar. In addi- 
tion, a thin pusher with a handle grip (it 
slides in a slot in the top of the fence) is 
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usedto move narrow stock past the blade, 
eliminating the need for push sticks. The 
front guide bar has a measuring tape 
embedded in it for quick, accurate set- 
ups. 

Other features of the saw include a 
spring-counterbalanced motor for easy 
raising and lowering, built-in racks on the 
body for the miter gauge and rip fence, a 
floating steel-mesh blade guard, twin-belt 
drive, relay stop and start, and an impres- 
sive two-hp motor that is completely 
sealed and fan-cooled—industrial quality. 
The saw has all these innovations and 
more, which make for accuracy, large 
capacity, durability, safety, and quick 
adjustments. In short, it's a joy to use. It's 
not a tool for the one-hour-a-month user. 
The price of the complete package totals 
about $1,800. 

The other tools in the Vega line—a lathe, 
a band saw, two sanding machines, six- 
and eight-in. jointers, and a scroll saw— 
offer the same solid design and concern 
for convenient use. For more information 


on these top-quality tools write to Vega 
Enterprises, R.R. 3, Box 300B, Decatur, Ill. 
62526. 


Hard-to-find oldies 


“They don't make that anymore." I've 
heard the deadly refrain many times from 
sales clerks—have even come to expect it. 
Roughly translated, it can mean either 
"We don't carry that item anymore," or 
"What's that? l've never seen or heard of 
such a thing." 

Nevertheless, it-whether it be odd- 
looking bathroom fittings, Victorian mill- 
work, or stenciling supplies—is probably 
Still made. And a catalog of such difficult- 
to-find hardware for pre-1920 houses, The 
Old-House Journal Catalog, is sold to help 
you track them down. 

The catalog lists material and hardware 
necessary for restoring and decorating 
older houses—or new ones if you wish—as 
well as the companies that sell the prod- 
ucts. You can find porch columns, weath- 
er vanes, chair rails, dumbwaiters, gas- 
light fixtures, canvas for walls—even 
where to have your porcelain refinished. 

The catalog costs $9.95 plus $1 for han- 
dling from The Old-House Journal (69A 
Seventh Ave., Brooklyn, N.Y. 11217). 


Tambour by the foot 


Tambour, the familiar slatted cover for 
American roll-top desks, is usually made 
by a painstaking process requiring precise 
machining and gluing onto canvas back- 
ing ["Roll-top Cabinets," PS, March '78]. 
Now you can buy ready-made tambour in 
oak or birch veneers—you only have to 
make your own cabinet tracks. 

The tambour, which can also “roll up” 
horizontally, is made from ¥2-inch-wide 
slats with a pre-cut bevel, so you can use 
the material on inside curves without 
binding. It’s sold by The Woodworker's 
Store, 21801 Industrial Blvd., Rogers, 
Minn. 55374. Catalog: $1. um 


Rechargeable 


Aerosol $pray Can! 
Just Add Fresh Air To Any Liquid. 


New British Invention... 


Make your own aerosol spray paints, 
cleaners, lubricants, etc. and save yourself 
a small fortune. 


Environmentally Safe — No Fluorocar| 


An Ingenious Alternative To Expensive 
Throw-A Aerosols, You Can Refill and 
Use " Aero-Can" Over and Over. . . an excel- 
lent product idea that is long overdue. When 
you go to the store and purchase spray paint 
orany other liquid aerosol spray, you usually 
pay more for the aerosol canister (plus the 
cost of filling and pressurizing it) than for the 
contents. Push-button convenience has been 
most expensive... but now it can be most 
economical and much more convenient. 


rate... Fill the can 
ie liquid to be used, thinning 
according to instructions. Screw on the 
Aerosol Valve Top and pressurize to 50 psi 
with any bicycle pump, air hose or other air 
source (a unique pressure relief valve in- 
sures against overcharging). When the can 
is SPI simply refill and pressurize. When 
finished, clean the can thoroughly and 
you're ready for your next project! 

Genuine Professional results . . . without the 
noise and hassles of a cumbersome com- 
pressor. Starshine's Rechargeable Aerosol is 
a quality spraying instrument... the first of 
its Kind for home, garden and industrial use. 
It is available only from Starshine and ar- 
rives at your door complete with two inter- 
Petke spray heads. One, a wide angle 
spray, is for application of paints and other 
liquids requiring an even coating. The other, 
a special extension tube, is for applying lub- 
ricants, cleaners, etc., in hard-to-get-at 
places such as complex electronic equip- 
ment. 

For example, a few ested uses: 
* Paints» Lubricants * Rust itors * Sol- 
vents * Engine degreasers * Photo equip- 
ment * De-icer * Household cleaners * In- 
secticides* Disinfectants* Electrical contact 
cleaners * A world of applications. 


Fast and simple to 


2/3 full with 


year . De- 

signed in England, the solid canister is one- 

piece aluminum with no seams to come 

. The aerosol valve body is also solid 

luminum and knurled for easy handling. 
Rechargeable 


Should your Starshine Aerosol 
ever malfunction due to a manufacturing de- 
fect within 5 years, you may return it for re- 
pair or replacement at our prompt service- 
by-mail facility. 


aero 
can 


RE- 
CHARGEABLE 
AEROSOL 


Test it yourself at home or work for 2 weeks... . 

with no obligation. $ 

Order Toll-Free: 800-235-6945 or if busy 800- 

235-6951 

CA residents call: 805-966-7187 or send 

caupon. 

——— iii 

Plogise send by return mail the following Aero-Canorder. H 

not completely satisfied, | may return within 2 weeks of 

receipt for a prompt refund with no questions asked. 
L—— One I-Pint Aero-Can at $19.95 (plus $2 shipping 

and handling) ea. 
= fury 2-Pint beris » $24.95 (plus $3 shipping 


CJ Save $4 or Morel Order 2 or More Aoro-Cana dt the 
quantity pricing of only $17.95 (plus $2 shipping and 
handling) ea. for 1-Pint size; or only $22.95 (plusi§3 ship- 
ping) ea. for 2-Pint size. Quantity Orders can be mixed 
sizes. 

CI Check or money order enclosed (CA residents add 6% 
sales tax) | 

O Charge my credit card number listed below 

O Bank Americard/Visa C Master Charge 


Gnterbank no, — — E.) 
O American Express [O Diners Club [3 Carte Blanche 
Credit Card No. Expiration Date 

Name 

Address 

City/State/Zip 


Copyright Starshine Inc. 1981 


STARSHINE COUP 


924 Anacapa Street Dept ACSO4 Santa Barbara, CA 93101 
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| BUY A BIKE ENGINE. 


EVEN IF IT ISN'T ONE OF OURS. 


We think we make the best bike engine in the world. Certainly 
it's the best se/ling bike engine in the world. And now that 
our 1981 model has a completely automatic transmission for 
only $189.95, our market share should increase. We 
would of course appreciate the opportunity to 
send you our free color catalog, which includes full 
facts and specs, a Product Report by the Auto 
Editor of Popular Mechanics, and two rather 
overwhelming testimonials from real people with 
real addresses. 

We may persuade you to buy a BikeBug, or 
we may not. If not, we urge you to buy any bike 
engine, gas or electric. In light of the energy PTS 
crunch, the escalating cost of fuel, andthe ` 
probability of future shortages generated 
by greed or political blackmail, any bike 
engine is part of the solution. 

hat we think our BIKEBUG AUTOMATIC 
is the best bike engine does not mean 
that other bike engines are bad. Some are 
just better than others. Our catalog tells you 
what's important to look for in a bike 
engine, and points out problems other bike 
engines may have. In all honesty, there are 
reasons why our bike engine may not be 
best for you...and we tell you that too. 

You owe it to yourself, not OPEC, tolearn 
and be persuaded about the need for bike 
engines...ours or theirs. 


AQUABUG INTERNATIONAL INC. — —— —] 
Dep't.PS97100 Merrick Rd., Rockville Centre, N.Y. 11570 (516) 536-8217 
Please Rush FREE Catalog! 


Name 
Address 


TURBOCHARGERS ,_ 


Turbo City has the components needed to Turbo- 
TES ATE /3 
Trucks, Tow Vehicles and Class A Motorhomes. p 70 
AIl at unbelievable prices. 


Toney eanes ara eve ras OO 


MOVES Di 

The Thompson Vocal Eliminator can actually remove most or 
virtually al ol a solo vocalist Irom a standard stereo record and yet 
leave most of the background music untouched! Not an equalizer! 
can prove it works over the phone. Send $1 for a 24 page brochure 
and 20 minute demonstration record. 

Wine to: LT Sound, Dept PS, P.O, Box 338, Stone Mountain, 
GA 30086, Phone 


largest inventories of brand new RAJAY Turbos 

{or all engines from 40 to 500 C.D. Plus. . Turbo 

City offers expert technical assistance to insure But 
that you are ordering exactly the components — $35Q 95 
thal are right for your particular application. 3 


REPLACEMENT ATTENTION 
PARTS: BOAT OWNERS! 


We also maintain a huge inven- | | Order complete kits from Turbo 
tory of related turbocharger | | City for all popular engine 
components, accessories and | | combinations. 

paris. 


LEARN 
MEAT CUTTING 


Turis quichly ia 8 short weeks at Toledo 
a bright E 


SBDER DIRECT FROM OUR WAREROUSE AND SAVE. FOR COMPLETE INFORMATION, 
SEND $2.00 ALONG WITH ENGINE MODEL AND 
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[Continued from page 75] 


ably get the vital water content pretty 
close by appearance alone. But to buy 
concrete made this way can be hap- 
hazard. At any rate, my batcher 
missed the mark a mile: The concrete 
was downright sloppy. 

The segregation process began as 
soon as the mixer arms had stopped. 
Then, as the old-style mixer hydrauli- 
cally lifted over the hopper trailer, the 
attendant sprayed even more water 
into the mix as it poured out (see pho- 
to). I have no idea why. The additional 
water floated to the top. I gave this 
batch to a farmer friend for landfill. 

Typical prices for hopper concrete 
seem acceptable compared with hav- 
ing so small a batch of ready-mix 
delivered: one cubic yard, $49; % yard, 
$46; '^ yard, $43; ' yard, $40. U-Cart 
dealers set their own prices. My deal- 
er’s prices were lower, and he fur- 
nished the trailers free with no time 
limit. But no refund was offered for 
my unusable load. 

The next day I tried a mixer-trailer 
HIY dealer. He used weigh-batching 
equipment, and water was measured 
by a gallon meter. The dealer knew 
about trial mixes, compressive- 
Strength tests, and air entrainment. 
His trailers were one-cubic-yard min- 
iatures of ready-mix truck units. He 
asked me what maximum-size aggre- 
gate I wished. That's important. Max- 
ag size should be one-fourth the thick- 
ness of your project. A %-inch maxi- 
mum is right for most uses around the 
house. 

Cost of the trailer-mixed concrete: 
one cubic yard, $44.19; % yard, 
$29.47—quite reasonable. The firm 
would not sell less than one-half yard, 
and prices included 177 hours of mix- 
er-trailer time. Additional trailer 
time was $6 an hour. Although the 
mixer trailer proved much heavier 
than a hopper trailer, the project went 
well. I hauled the mix some 30 miles 
and cast my small footing. I paid $15 
in overtime charges. 

Hitching up 

A fully loaded mixer trailer weighs 
6,200 pounds. A loaded hopper trailer 
weighs 4,680 pounds. The concrete 
alone weighs almost 3,800 pounds per 
cubic yard in the plastic state. Any 
trailer heavier than 3,500 pounds is 
supposed to be towed with an SAE 
Class 3 load-equalizing hitch with a 
2%-inch ball. Yet the trailers I saw are 
set up for two-inch hitch balls common 
with Class 2 hitches. (U-Cart’s newer 
hopper trailers feature load-equaliz- 

Continued 


HOW TO DRILL 
A BACKYARD WATER WELL 


I've been drilling water wells in 
Oklahoma for about 15 years. 

When I first saw the ad that claims a 
man can drill his own water well with a 
Hydra-Drill, I was extremely skeptical. I 
thought to myself — how can that be? 
"That's impossible. It takes a big engine, it 
takes a big rig to drill a water well. But 
kept nagging me, so I sent 


My daughter’s boyfriend is a well 
driller over in Arizona. I showed him the 
Hydra-Drill literature. His first reaction 
was "I don't believe it. I don't believe a 3 
hp. drill can do the same thing my 100 hp. 
drill does." But the more I studied it, tbe 
more it sounded like a good idea. 


A WATER SHORTAGE 


Another thing on my mind was the 
drought. We're having the worst drought 
here since the dustbow! days back in the 
"30s. A lot of towns around here all the 
way over to Tulsa are running short of 
water, and some of them have started 
water rationing. It's very hard on a lot of 
people, but business is good for well 
drillers. I'd been thinking about buying 
another drill and putting my son Robert 
in business. He's 18 years old, and he'd 
never worked on a drill before. I decided 
he could learn with a Hydra-Drill. 


EASY SET UP 


Now when I started out in the drill- 
ing business 15 years ago, I had a big drill 
that just about worked me to death. 
Later, I got a rotary drill. It was easier to 
operate, but it took a day and a half to set 
up and drill a well in this area. You can't 
imagine how I felt when they delivered 
our Hydra-Drill. It was so compact, very 
simple. Robert and a young friend of his 
took it out and set it up in just a few 
minutes. 


OUR FIRST 
HYDRA-DRILL WELL 


The day we went out to drill our first 
well with the Hydra-Drill, I was all fixed 
to work with the boys and give them 
plenty of advice. However, it was a very 
hot day — about 100 degrees — and once 
they got started drilling I could see they 
didn't need me standing right there, so I 
went over and sat down in the shade of a 
tree. In about an hour, they came over 
and I asked them if they were taking a 
break, and they said no, they had just 
finished drilling the well. 

It was amazing. They had drilled 
down forty-seven and a half feet and hit a 
layer of beautiful, coarse sand — the kind 
that produces good water and a lot of it. 
They had drilled that well in less time 
than it takes me just to set up my big drill. 


z 
A 
8 
8 
E 
z 
é 
is 
E 
g 
oe 
2 
£ 


BILL HARRINGTON 


Later, I figured they had drilled that 
well with less than one gallon of gas. My 
big drill would burn up at least fifteen 
gallons of gas for that job! 


MAKES MONEY 


The next day we drilled a well 115 feet 
deep through rock, and it went fast too. 
The Hydra-Drill really takes the hard 
work out of it. It’s fast and economical, 
and that’s what it takes to make money 
drilling wells. 

Also the Hydra-Drill is so portable we 
can set up and drill anywhere. In the past, 
I've lost out on some jobs because people 
were afraid my big drill would tear up 
their yard. With the Hydra-Drill, we can 
drill without tearing up anything or 
making a mess. This is a big selling point 
to my customers. 

I'm just grateful to have this Hydra- 
Drill. I've got my son started in a good 
business he can make some money with. 
If I had bought another big drill, it would 
cost thousands of dollars, and that is just 
ridiculous because the Hydra-Drill does 
the job just as good. In fact, I figure we 
earned enough to pay for the Hydra-Drill 
the first week. From here on, we're in the 
blue chips. 


GOOD, PURE WATER 


Ibelieve anyone can drill a well with a 
Hydra-Drill. Even if they just wanted to 
drill their own well, they'd save money. 
It's simple and it's easy if they just read 
the instructions. And the best part about 
itisthat you get good, pure water without 
all those chemicals in it, and the water 
costs you, say 5 cents for a thousand 
gallons. You certainly can't buy city 
water for that. And it's a great feeling to 
have all the water you want even when 


the city is rationing water to everyone 
else. 

The man who invented the Hydra- 
Drill really knew what he was doing. 
Modern technology is a wonderful thing, 
isn't it? 


NOTE: Popular Science readers can get a 
big, fully illustrated information kit on the 
Hydra-Drill including a booklet, "How to 
Drill Your Own Well." The information kit 
is available free, without obligation. 
Requests should be addressed to DeepRock 
Mfg. Co., 5431 Anderson Road, Opelika, AL 


ONE MAN 
WELL DRILLER 


SAVE HUNDREDS 
OF DOLLARS 
For less than $1 per ft. 
you can drill a water 
well in your backyard 
next weekendl 
Have all the 
pure, fresh 
water you 
want FREE! 
The HYDRA- 
DRILL drills 
water wells 
50 to 200 
feet deep. Easy 
to operate as 
a power lawn 
mowerl 
FOR FREE BROCHURE 


ON HOW TO DRILL A WELL 


CALL TOLL-FREE 


(800) 821-2280 


Ask for Ext. 5431 


*Call anytime including Sundays. 
OR CLIP COUPON AND MAIL TODAY! 
= — mu m u— - - a 

DeepRock Mfg. Co. 

5431 Anderson Rd. 

Opelika, Alabama 36802 

Please mail your free information kit immedi- 
ately. | understand there is no obligation and 
no salesman will call. 


Print Name 


Address 


State Zip 
©1981 DeepRock Mfg. Co. 


City 


YOUR CAR!!! 


The*15099 


TREATMENT 
You Can-Do-Yourself 
for only $9.95! 


A Space-Age Formula that Seals & Protects 
your car's finish ... keeps it looking showroom New! 


DEVELOPED BY MICKEY’s ... OHIO'S LEADING RUSTPROOFER 


We "'super-glaze" hundreds of cars in our shops at a cost of over $100 

each. Now the same basic formula can be yours for just $9.95! Do it 

yourself—and save! 

MICKEY 'S has been a specialist in this field for over 41 years—offering 

the finest rustproofing and auto finish protection in the industry. 
Fully backed by MICKEY’S guarantee of satisfaction. 


Se ee ee LP 
MICKEY'S ENTERPRISES Inc. 12550 Euclid Ave. Cleveland, 0.44112 216/791-9090 


O Send me one 16-oz. can of Super-Glaze for $9.95 plus $2 shipping. 
(Ohio residents add 6%% sales tax) 


O Check D visa Acct. No. 
O Money Order O Mastercharge 


Expiration Date 
Name 
Address 
City — ————— — —— — — —— State —— — Zip. —— —— 
I DD DPILDLD——— all 


\Star Vie 
Systems 


H&R COMMUNICATIONS, INC. 
Route 3, Box 103G - Pocahontas, Arkansas 72455 


a. s 4. Introduces the 


MODEL 12K 
SYSTEM... 


A complete home satellite 
iving system that you can 


assemble yourself as a week- 
end project. 


Why spend $7,000 to 

$10,000. Why pay somo 
to install it. Do it your 

in a week-end and save. 


ouv $3,795.00 


UPS SHIPPABLE 


T so A 


KIT CONT Miscella Cable di 
e neous d 
ol hannels 
(aot 


DEALER 
INQUIRIES 
INVITED 


Haul-it-yourself concrete 
[Continued] 


ing hitches that fit two-inch hitch 
balls.) With hopper trailers you can 
get around this by limiting them to 
half-yard loads, but you can’t get 
around it using the heavier mixer 
trailer. In no case should you try to 
haul either one using a clamp-on bum- 
per hitch or any Class 1 bumper hitch: 
A car’s bumper is not that strong. A 
pickup truck’s dock bumper will work, 
however. 

A trailer can be handled beautifully 
by a full-size car or light truck. A 
mini-pickup can do it, too. According 
to Brooks, a full one-yard load in one 
of his newer load-leveling hopper 
trailers can be pulled behind a sub- 
compact car, providing it has the nec- 
essary frame hitch. (Trouble is, few 
do.) Be sure the trailer’s stop/turn/ 
taillights are properly connected to 
the towing vehicle’s lighting system— 
and working. Too often the wiring is 
encrusted in concrete and not func- 
tional. Don’t drive off without the 
safety chains hooked up, either. Some 
trailers have surge brakes to help you 
stop, a great help. Drive slowly and 
carefully. Start, turn, and stop gently. 
If you aren't a whiz at backing with a 
trailer, find someone who knows how. 
On the job isn't the time to learn. 

Carry a pound of sugar with you. If 
you break down and cannot get a mix- 
er trailer emptied before its concrete 
would set, dump in the sugar and mix: 
The sweets will postpone set-up. But 
the mix may still have to be dumped— 
you don't know when it will finally 
decide to set. 

Use good judgment. Don't back over 
muddy ground, septic systems, or any- 
thing that your car could not safely 
drive over. Never let the heavy trailer 
go down a steep incline—you may not 
be able to tow it back up. And don't go 
too close to a deep hole in the ground, 
such as a dug-out basement. You may 
end up rolling into it. 

A haul-it-yourself concrete project 
goes well with three workers. One 
takes care of getting, cleaning, and 
returning the hauling unit. The other 
two place and finish the concrete. 
Thus if one is detained while return- 
ing the unit, the concrete project will 
proceed on schedule. 

Should you buy concrete from a 
haul-it-yourself dealer? Sure, if his 
equipment and knowledge of concrete 
meet your needs. My experience with 
hoppered concrete may not be typical. 
As with all independent businesses, 
the quality of the product may vary. 
Certainly you should check out any 
dealer before you buy. us 
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WORDLESS WORKSHOP 


By ROY DOTY 
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NEW 
PATENTED 


PADCO 
SPATTER-SHIELD" 
PAINT ROLLER 


NO ONE LIKES ROLLER SPATTER- 
so it makes good sense to 

switch to the roller with the 
built-in shield. 


It catches spray and spatter, and 
you have less mess. 

Comes with a top grade roller 
Tae but accepts any 9-inch 


Available at most of these 
Participating stores & home centers: 


PADCO, INC. Minneapolis, MN 
Manufacturers of 
home improvement tools. 
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TAKING CARE OF YOUR CAR 


By RAY HILL 


ip? Send it (with Social Security No.) to Car 
dison As We 


Care, Popular 
New York, N.Y. 10017. pay you $25 
'aders send in the same usable tip, the one 
be chosen. Sorry, but tips can't be returned. 


Radiator petcock makes draining the block easier 


Every two years you should drain the 
cooling system, flush it, and pour in fresh 
coolant. Installing a radiator drain petcock 
in place of the block drain plug simplifies 
draining, since loosening a valve is easier 
than removing and replacing a plug. To 
loosen, simply turn the valve counter- 
clockwise with a pair of pliers. To tighten, 
turn it the other way. If your engine has 
two drain plugs—one for each side of the 


Heat sink for soldering 


When unsoldering or soldering a diode 
lead (in some alternators), use a heat sink 
to prevent damage. A pair of pliers makes 
an excellent heat dissipater. Place the pli- 
ers close to the connection to be soldered, 
and use a rubber band to hold the jaws 
together. This leaves both hands free to 
work. Never use acid-core solder flux on 
electrical connections-use only rosin- 
core solder (electrical solder). 


block—you'll need to replace both plugs. 
When installing the petcock, first screw it 
in finger tight (no gasket sealer is needed 
on the threads), being careful not to cross- 
thread it. Then finish tightening with a 
wrench of the proper size. Don't overtight- 
en: The petcock uses pipe threads, and 
some threads will still be showing after it 
is fully tightened. Petcocks can be pur- 
chased at auto-parts supply stores. 


w 


Adjusting ignition timing 

On today’s engines with their many emis- 
sion controls it’s especially important to 
follow proper procedures when adjusting 
timing. Follow the car maker's recom- 
mended procedure exactly. This usually 
includes several steps, one of which is to 
set engine rpm with a tachometer. Failure 
to use a tach can result in various prob- 
lems including lack of power, hard start- 
ing, pinging, and reduced mpg. 


Removing vacuum lines 


Many vacuum lines under the hood are 
attached to plastic connectors. If remov- 
ing a hose from one of these is difficult, 
don't force it. You may break the connec- 
tor. Slit the end of the hose lengthwise 
with a single-edge razor blade and peel it 
off. If it's hard and brittle, replace it with a 
new hose. If not, cut off the damaged end 
before reconnecting it. You can get new 
hoses at auto-parts stores. 


Trouble-shooting a blown fuse 


Usually, replacing a blown fuse with a 
new one is all that's necessary. But if the 
new fuse blows immediately, detective 
work is called for. To save fuses, install a 
circuit breaker (of the same amp rating as 
the blown fuse) while tracking down the 
cause ofthe problem. It will click when the 
circuit breaks. When the breaker cools, the 
circuit will be automatically completed 
again. This makes the job a lot easier. 


FREE ELECTRICITY! 


START GENERATING YOUR OWN POWER 
FROM RENEWABLE ENERGY SOURCES 
BUY THIS GENERATOR — GET FREE PLANS 


A 


THE AMAZING TC25G PERMANENT 
MAGNET LOW-RPM DC GENERATOR 


SO SENSITIVE that it acts like a selsyn when connected 
toa small dc motor! Turn the TC25G generator shaft with 
your fingers and the motor rotates by the same amount 
— in either direction! 


SO EFFICIENT that it can produce 12 volts at under 400 
rpm! 

SO POWERFUL that it can deliver over 6 amperes into a 
short circuit! 


How did such an unusual generator get built? Here is the 
story: 


The TC25G began as one of many components, of a uni- 
Que low-cost wind generator — the TC25 Helius Rotor. It 
was during the development of this new rotor that our 
engineers discovered there was no inexpensive, low rpm 
generator to be found anywhere, that was suitable for 
mall windpower converters — or, for that matter, for 
water wheels, pedal power, solar engines, fuel powered 
generators, or any other small energy needs. 


It was tempting at the time to turn to "small" automotive 
alternators — which need several thousand rpm to 
generate the kind of voltage we wanted. They are large, 
heavy and also require an efficiency-killing step-up pulley 
to achieve the necessary rpm to generate power from a 
‘small water wheel or windmill 


DESIGNED FOR THE NEW ERA OF RENEWABLE 
ENERGY SYSTEMS 

Meanwhile, the price of oil and other fuels was just start- 
ing to skyrocket. Many energy-conscious people had 
made up their minds not to take these price hikes lying 
down. More and more people were thinking seriously of 
‘switching to free renewable energy sources — solar. 
wind, water — simply because it had begun to make good 
economic sense. Needing to produce exactly the right 
product for the growing boom in home-sized alternate 
energy products, Thermax engineers started from 
scratch to design the perfect small generator. It had to be 
inexpensive, light, and operate efficiently at low rpm 
(which no other small generator could do). 

The result was the TC25G permanentmagnet dc 
generator — which may be exactly the generator you've 
been looking for. At the Energy Lifestyle Show, visitors 
who tried our demonstration generator were so amazed 
by its sensitivity that some even looked underneath to 
see if there was a trick to it! Many enthusiasts bought 
generators on the spot. 

PERFECT FOR OWNER-BUILT SYSTEMS 

At first, Thermax sales personnel were surprised that so 
many customers were attracted by the generator alone 
and didn't want to buy the whole windmill kit. Even 
without advertising, inquiries kept coming from do-it- 
yourself energy enthusiasts who wanted to build their 
‘own power systems, not Thermax's or anyone else's 

So here you are — the ideal small dc generator, with 
plans (if you need them) to build several different re- 
newable energy converters. Now you can start gener- 
ating your own free, natural energy! 


Thermax 


1 MILL STREET, BURLINGTON, VERMONT 05401 


SPECIFICATIONS: TC25G GENERATOR 


Two-pole permanent magnet dc generator. 
Ten-slot armature wound with 0.4 mm (26 AWG) wire. 
Internal resistance 7 ohms; heavy-duty long.life brushes. 
Mounts by two 10-32 studs at shaft end of case. 

New! Steel flux augmentation ring now supplied with each 
generator. 


Dimensions: 
Case length 4JiBinch — (124 mm) 
Case diameter 3.1/2 inch (88 mm) 
Shaftdiameter — 5/16inch (7.94 mm) 
Weight 4b. — (18kg 


Electrical Performance 
Rated for 12 volts dc, will generate 6, 12, 24 or 32 volts 
with appropriate voltage regulator. 


FREE PLANS AND USER'S GUIDE 


Order your TC25G now and receive, free with your gener- 
ator, a complete applications guide: all you need to know 
about wiring, voltage regulators, batteries, inverters to 
step up to 110 volts ac, as well as plans for building one 
of the following energy producers: 

WIND POWER The TC25G is 
already standard equipment in 
Helius rotor kits. You can build 
your own wind generator from 
plans furnished. (Plan P1) 

WATER POWER If water power is 
available you can build your own 
small hydroelectric generating sta- 
tion. (Plan P6) 

PEDAL POWER Convert an old 
bicycle to generate power: pedal 
your television set! (Plan P11) 


BEGIN YOUR ENERGY INDEPENDENCE TODAY! 


SPECIAL OFFER l 


YES send me—TC25G generators and plans now | 
for only $69 each (two for $130), plus $4 each for 
shipping and handling in CONTINENTAL USA. Ver- 
mont residents, add 3% tax. 


L1 My money order or check is enclosed. | 
| 


My choice of free plans is: (Check one for each 
generator ordered) 
[C P1 Wind power 
C P11 Pedal power 


NAME 

PHONE 

STREET. 

city 

i — nsiá 
THERMAX CORPORATION 


1 MILL STREET, DEPT. PS9 
BURLINGTON, VERMONT 05401 


INSTANT ORDER DESK 
(Credit card customers only) 
CALL TOLL-FREE 800-451-3402 
(In Vermont call 802-658-1098) 
In Canada call 613-678-3322 


Satisfaction guaranteed: if you are not completely 
satisfied with your TC25G generator, return it to 

| Thermax in original condition within ten days of 
receipt for a prompt refund, 


O P6 Water power 
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* Buy Factory Direct and Save 
© Thousands In Use © Free Brochure 
* Easy Homeowner Installation 


* Immediate Shipment by UPS or PP. 
HELPMATE Equipment Co. Dept. PS781, Baroda, MI 49101. 


Pre-cut 
International Homes 


Send $5.00 for all-new 1981 catalog 
21704 - 87th S.E. 
P.O. Box 97/Woodinville, WA 98072/(206) 568-8511 


DPOWER 


Produce your own electricity! 
h 134 pg. book shows how. Includes site 
evaluation, wind system selection, AND 


L 1o pg. source catalog. Ask for Windpower 
Pa Book, only $5.50 postpaid. Garden Way 
Publishing, Dept. A808, Charlotte, VT05445. 


THE TOOL WAREHOUSE 
ea E O 


mo SMALL mechanical T 


mew 788 page SOP Catsog features > 
over 24900 inen ana mute oft inane par Tin 
ing bela, pulleys, chain drives, 
ducet couplings 
{irr new fo Baling tpe Tn, 
E inet masa 
Tew pice. CATALOG 147 a just stem. 


STOCK DRIVE PRODUCTS, DEI 
S TOVIN SENDA ME MEW YE EL YO 


An ATLAS BODY? in] days 


my method of DYNAMIC-TENSION 
starts giving results you can 
feel and your friends will 
notice, Big, useful muscles. 
Gain weight, if needed. Lose. 
“pot belly." Send your name and 
address for 32-page book—FREE. 
CHARLES ATLAS, 49 West 23rd St., 


New York, N.Y. 10010 Dept. 16 


4 


FREE METRIC/NCH CONVERSION SLIDE RULET 


SAVE YOUR 
GAS rose 


mai. do 
the SNOPPING 


The 


Original 
Velveteen 


‘The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently, but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 
chambers that hold your body evenly and independently. 

Turns any room into a guest room. The ideal portable 
bed for holiday and vacation visitors...and it stores easily. 

Take it camping, in your van, on your boat, in your sum- 
mer home; sunbathe and float on it! 

Available in twin, double, queen and king sizes. Inflates 
in minutes with most air pumps or cannister vacuum. 
(High-power air pump available—optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 
and pump adapter included. 

Don't be mislead by imitations. Insist on the original, 
red velveteen The Air Bed. 10-day Free Trial. If not 
satisfied, return it within 10 days for refund. Order now! 

CREDITCARD ORDERS 


CALL TOLL FREE: 800-648-5600 rao 392 5710 


OPERATOR NO. 48, 24 HOURS A DAY, 7 DAYS A WEEK 
790 Maple Lane, Bensenville, Illinois 60106 


. Contemporary | 


N A Revolutionary Sleeping Experience 


AirCoil Construction Stores Easilyon Shelf 


n 
l 
| 
| 


Please send me the following AIR BEDS): 
C Twin Size (item 2339) ^ $49.95 
O Double Size ^ (item2354) — $69.95 
T Queen Size ^ (Item2360) $79.95 


King Size {item 2374) 
Add 36.95 per bed fur shipping a ia Insurance. 
AC Air Pump (Item 0004) $29. 


I 

l 

l DAC 

l C DC Pump-12 volts-(Item 0005) $29.95 
| 

l 


illinois Residents include 5% %: 


O Chee! Enclosed C ChargeMyCredit Card: l 
O MasterCharge O American Express C Carte 
C Visa D Diners Club Blanche 
CardNo. _Exp.Date___} 
Name 
| Address I 
City I 
State Zip | 
I Signature 
Contemporary Marketing I 
To Manie Lane, Bensenville iL 60106 
Dept. PSME-182 EO CM 1981251, 


45 TOOLS IN ONE! 


Tablesaw - Disc Sander 
+ Lathe - Boring Tool - 
Drill Press - Shaper - 
Router - Joiner - 
Planer - Bandsaw - 
Steel Mill - Steel 

Lathe - Duplicator 

* Jig Saw - Belt 

Sander - 


SEND $5 tor 

32 pg. color catalog 
CALL TOLL FREE 
For Your Local Dealer 


1-800-328-6153 
Ext. 


Dealerships Available 


X SUPER SHOP. 


11000 Hampshire Ave. So. 
Bloomington, Minnesota 55438 (642) 941-8870 


STICK 'EM UP, AMERICA! 


Our headline might be funny except that it describes our 
energy Situation so well. Our patent file Searches prove 
to the energy Industries. Prol is 


new book entitled 
AS PATENTS" (NOT solar or wind energy). or hil 
details, send your name, address, zip code: 


THE FREE ENERGY PRESS Dept. PS-7 
P.O. Box 22469, Robbinsdale, Minnesota 55422 


FACTORY an (81 10995 


M. Mun 


Ride over 3.000 miles 
FREE with special rebate offer 


The air-cooled, 1.3 HP, 34 cc, 2-cycle BUMBLE-BIKE 
MOTOR installs easily withj justtwo bolts. Motorcycle- 
type clutch and throttle controls. Does not interfere 
Vin normal pedaling. Satisfaction guaranteed. 


ano MATER AESH ren 
».. Bumble-Bike’ 


Dept. 8G: P.O. Box 1116 
pom FU 32333 U.S. Patent Pending 


vir 


Elite Kit Cars — 
For YOUR Kind of Driving 


Take a look at the new line-up from Elite, 
The Laser 49er MiniVan: a roomy, versatile, 
practical van sized for mileage as well as 
for pleasure. The Mini 18, a step-side 
pick-up made for good-time driving. And 
the classic Laser 917, the individualist's 
sportscar. They're all from Elite 
Enterprises —and that means every kit 
comes with quality components, 
outstanding service, and a decade of kit 
car know-how built right in. Here's a 
challenging home project, and a very 
personal kind of 
transportation. You'll 
find that Elite kit 
carsare ... 


Engineered 


with Excellence... 
Designed for Excitement. 


CHARGE MY: 
VISA. 


MASTERCARD 


STATE & ZIP. DINERS CLUB 
WORK (.—) 


a] ENCLOSED IS $. for my order. PLEASE SEND: 


Tor color brochure. = — X CElite-Enterptríi phí. SES 


DoD PS 781 


Take this giant $25.95 copy of 


aeon but t Aout 
ah hu bok! 


Whether you’re a professional carpenter or have no carpentry experience 
at all, RESIDENTIAL CARPENTRY will be your permanent bible to 
doing all the carpentry required for building, renovating or remodeling 
your home. 
From Foundation To Roof. . . Inside & Out 
Just browse through this giant 705- -page hardbound book and pick out a 
project. Everything you need to know is described and illustrated step by 
step. Everything from house framing, building stairways and doing ex- 
terior trim...to hanging windows and doors, installing drywall and 
paneling, building seas. Ne how to choose and use the right 
tools for each job and how to work with all kinds of building materials. 
Build A New House. . . Remodel The House You Have 
If you’re ready to build a new house, or want to renovate or expand your 
present home, this book will help you do it easier, better, quicker and 
cheaper! The tips and shortcuts you'll pick up here will save plenty on 
planning, building, and finishing any-size project (whether you build it 
yourself or contract some or all of the work). 
Loaded With Thousands Of Carpentry Details 
You’ll learn how to build footings and formwork. How to cut and install 
sill plates. How to trim and set floor joists. How to raise and fasten a wall. 
How to install doors, skylights, windows. How to raise a ridgebeam, 
frame a gable. How to install roofing paper, shingles, flashing. How to 
install firestops, build a 12-hour party wall. How to install all kinds of 
insulation. How to finish all interior /exterior trim: door casings, window 
trim, shutters, rails, mantels, cornices, soffits, decks, porches, more! 
Learn How To Build Cabinets, Built-ins 
On Cabinetmaking, this book guides you step by step in designing and 
building base cabinets, wall cabinets, a bathroom vanitory. More on 
countertops, bookshelves, drawers, cabinet fronts. . .plus how to install 
ready-made cabinets (medicine chests, island cabinets), and more. This 
information alone can help you expand the storage area of your home 
without sacrificing living space. 
Hundreds of Show-How Illustrations, Photographs 
You'll marvel at the way this amazingly comprehensive how-to book 
takes you through every phase of residential carpentry. How it explains 
every procedure and gives you explicit, step-by-step instruction. And, 
there are more than 1200 illustrations that show you exactly what you're 
doing. You can't miss! 
All The HOW-TO You'll Ever Need... 
That's what Popular Science Book Club is all about! You get first choice 
of the best new handyman books published today. Quality do-it-yourself 
books you can really use. Books on: Home 
repair, improvement. House building. Wood- 
working. Plumbing. Wiring. Tools, workshops. 
Cars, car repair. Appliance repair. Energy 
savers. Much more. 
Big Savings Right Now! 
Yes, membership in Popular Science Book 
Club will save you time and money on the 
books you really want to see. To prove it, 
we invite you to take a $25.95 copy of RESI- 
DENTIAL CARPENTRY for just $3.95 
as your welcome to the Club. We'll also 
give you our FREE 20-in-1 Measuring 
Tool. To get your special joining 
package, simply fill out the attached card 
and mail. You'll be glad you did. 


when n 
FREE: 
join Es adi. 


This handy Shop Guide measures 
in inches, céntimeters. It's also a 
compass, protractor, drill and 
Chisel grinding gauge, bolt and is = 
screw sizer, bolthead and penny 

nail measurer, and more! 


Popular 
Science 20-in-1 
Measuring Tool 


YOURS FREE when you join the Club now! 


or alternates within a y 
brand new hard-to-find 
each year in the Clu! 


from the hundred: 
\dyman books red 


‘See how to install ceiling 
vanels by several methods. 


Lay strip flooring like a pro. 
Book explains step by step. 


Learn how to build cabinets, countertops, built-ins. 
All the illustrated how-to you need is in the book. 


You see how 
to do it in handy 
building drawings 
| and hundreds of 

on-site construction 
photographs! 


On cabinetmaking, 
learn how to make all 
kinds of wood joints 
step by step. 


Easy-to-follow 
text gives step- 
by-step, by-the- 
numbers procedures. 


RESIDENTIAL CARPENTRY 


As your welcome to 
for only 0 Popular Science Book Club 


Here’s the book the pros train wit 
(Wiley’s) RESIDENTIAL CARPENTRY by 
Mortimer P. Reed is widely used to teach profes- [> 
sional carpenters the skills and techniques of their 
trade. In 705 outsize pages, this four-and-a-half- 
pound volume tells and shows you exactly how to 
do both simple and complex carpentry tasks step 
by step. Everything is explained and illustrated in 
the same order in which a house is actually con- 
structed, with plenty more on cabinetmaking, 
finishing, built-ins, tools, materials . . . everything! 


Slice plates 


How Popular Science Book Club Works 
t your FREE 20-in-1 Measuring Tool and Your only obligation is to take just two more regular 
your $25.95 copy of RESIDENTIAL CARPENTRY for only selections or alternates of your choice in the next year. 
$3.95 plus delivery and handling. Send no money now. — After that, membership may be cancelled by either you 
We'll bill you after you receive your shipment or the Club. 

DISCOUNTS! Club books are comparable in every 
way paper, printing, binding, jacket—to the original 
blishers’ editions, yet members may save up to 50% 
and sometimes more on hundreds of special bargains 
offered each year to the membership. 


What a great way to build a valuable library of the best 
new, hard-to-find handyman books on: house building, 
home repair and improvement, wiring, electronics, 
plumbing, woodworking, furniture building, appliance 
pair, cars and car repair, home insulation, energy 
savers, and many other do-it-yourself subjects. It's 
always your choice! 


(13 times a ye 
letin descri 


TO GET YOUR COPY, MAIL ATTACHED CARD 


If card is missing, write to: 


P.O. Box 2006 
Latham, NY. 12111 


MAKE TOP MONEY IN 


STAINED GLASS 
Free! ye 
Edmund Scientific 


s HOLLY HYDRO HEATER f 


om present wood stove a farce, var Hels 
rato i ar ee | 
Nes rnp rom S1OLTE-$125.45 ape oo 


D ron FORE UTEMTUM piem od po cx ; 
LIEBL COMPANIES bius 


TABCO rPweonreo cans 


most pr cars. Discount prices. 
in Canada. Send $2.00 for illustrated catalog. 
DEALER ‘INQUIRIES INVITED. 
P.O. Box 30474 © Dept. PS e Cleveland, Ohio 44130 
(216) 248-5151 


"send check or money order for plans 817A to 
.L. Designs P.O. Box 1159 Alameda, Calif. 94501 


ELECTRIFY YOUR BIKE! 


PEDALPOWER'S exciting new bike drive tames 

SA tough hills. Be independent! Shop when you 

NL, want. Fits all bikes and Adult Trikes. Installs in 

b. minutes. Thousands sold. Recharges over- 
nite. Travels 100 miles for a dime. 


For a tree catalog call or write: 


Astronomy, Microscopy, Biofeedback, Tout BOB oe 
Weather, Alternate Energy, Binoculars, 

Optics, Magnets, Magnifiers, Tools, owiger ins Sower ur Rigge 
Unique Lighting, Lab Equipment, and 1 p mmer Waist Sors Fat t 
much more. Over 4,000 unique and SH, 

fascinating products. Send for our E BOOKLET! 
FREE 112-page, colorful 1981 
Edmund Scientific Catalog. . .Today! 


Rush me your free catalog! 
Name 

Address 

City 

State 


Clip And Mail Coupon Today To: 
Edmund Scientific Co., Dept. 3016 N-14 
Edscorp Bldg, Barrington, N.J. 08007 


rth, Plymouth, M! 
catalog send $2.00 to cover postage and handi 


No, 226 *198! Edmund Scientific Co. 


Print! For Profit | 


Buildthis beautiful 
Dome Home 


by yourselfi 


Y 

Thin, slim, smart vinyl covered knife opens to reveal 
a sharp scissors, a screwdriver, bottle opener, nait 
file and razor-sharp knife. All he utilities a man 
needs and uses every day. Made of top quality drop 
forged steel for durability. Measures just 234" when 
closed. Only $5.98 each + 80¢ postage & handling, 2 
for $9.98 + $1 post. & hdig. Res. of AZ, CA, CO, FL, IL, 
NY, PA, VT, VA, WI add sales tax 

TMM Pocket Pal, Dept. PSO71 


P.O. Box 9569, New York, NY 10249 


ae Enjoy superiow « energy bills 
COUNTERFEIT GUNS |f and house iov energy 


I 

| FULL-SIZE PRECISION METAL REPLICA MODELS* d up 10" 00% 

|. These working metal models of classic firearms look, feel, weigh and up to on 

| nd handie like the originals and consist of over 30 blued, Costs. Beautiful Monterey Domes geodesic 
machined-metal, hand-assembled parts. You can spin the ‘extremely energy-efficient, unbelievably 

| cylinders, work the slide actions, release the clips and "leid 

|. strip" these models. CANNOT CHAMBER OF FIRE REAL AMMO. 

1 MONEY BACK 

I 

! 

1 

I 


m GREAT OUTDOOR FUN. 
SEARCH ELECTRONICALLY FOR . . . gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays or liselt. U.S. Patented, 
For your near = 
and free catalog = d TX 
Sy CALL Ag FREE 
69 


White's Electronics, Inc. Dept. PB-1 
Sweet Home, OR 9738600 


ial tools or skills necessary. Our unique, 
d building system makes home construction 


deterring thieves and vandals, for the novice. 


i 
1 
1 
I 
I 
WARNING H 
These large, official looking. j aspe E 
1 | Ẹ ages start at $3988. Modeis up to 3,500 sq. f 
1 ur color Catalog & PI 
] As used by FBI & US T 1 of ng. affordal 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 


[I — mendi ible for all 50 Stat “i 
| (aae$8 postagcnandiing) DELIVERED FULLY ASSEMBLED 
As 8 posagaanding) 

cien 3 -—— "I" - -— € a aa 


onun me your n CATAEQO & PLANS. 

STAINED [ED ETE 
GLASS ME 

Send 50¢ for fascinating 


ji I CLASSIC FIREARI 
catalog of kits, tools, 1 OF MILITARY COLLECTIE 


ideas, books, and sup- | | 
plies. [ 
BIG STARTER d 
Ont $17.95 rd. 118 | POPULAR SCIENCE 


thes SEND FOR FREE CATALOG OF OVER 50 
IM MODELS AND 100s 
CITY. STATE. ZIP 


Mail To: MONTEREY DOMES: 
1855 lowa, Dept. AR-7 
Riverside, Calif. 92517 mommy poses. 


I 

a EI 
[| 
I 


E T —————— rr 


BUILD YOUR OWN 


TUCK-A-WAY 
CHALET! 


A DREAM NEST FOR 
RECREATION, STARTER 
HOME, OR BACKYARD 


CABIN FOR THE KIDS! 


AMAZINGLY EASY AND 
ECONOMICAL TO BUILD. 


'* you to. 
phase motors % thru 7% horsepower 
volt single phase power sources. Rugged — heavy $9 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worklwide since 1966, 
Free literature furnished on request. Telphone 305-862-3038, 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


ren THE 
EASIER & FASTER! 

LOG SPLITTER! 
Only $49.95 plus $5 p. &h. tor 
adaptable cone, or $99.95 
is $8 ready-to-attach to hub of 
‘car or light truck (specify vehicle ). Pa.— 
‘send 6% sales tax. Free info —send stamped 
‘self addressed envelope. Good Products, 
Route 3 Box 88-A PS, Kutztown, Pa. 19530 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot!.... and 
$O CAN YOU! 
Make and sell = 
Ornamental Conctate iome. = 
Rush $5.00 for Book 
about Creier MEE 
E 


with prices production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


Send $5.00 
Today To > 


P. 0. BOX B99 - HICKORY, N. C. 29601. 


WEEDHOPPER - The Uitimate 


Fun Flying Machine. 

Build your own airplane on 
Saturday and fly off to^ 
adventure on Sunday, 
without a pilot's 
license. 


^ 
e 


Weedhopper kit goes 

together with hand tools. 

Will carry 220-Ib pilot up to 50 mph. Price: 
$3,395. Send $5 for information. 


Weedhopper Of Utah*Box 2253-C*Ogden, UT 84404 


uU 
TOUGHEST BRUSH 
Chips limbs up to 2” diam 
pulverizes: shrubbery clippings into a fine 
residue from material 
now wasted into usable mulch. Has 
wide axle, long tongue. Can be towed. 
alls, no obligation, write: 
l. K, Box 605, Piqua, OH 45356 


Portable Steam Ck 
Steam in 60 seconds 
CLEAN: 
Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120 Ibs. 
^ Auxiliary pump required on low water 
pressure. 
WEDCO MFG. INC., Dept. 5-10 
Scott Lane e Box D, Jackson, WY. 83001 


Hanai-fk „ 


Specialized Screws for your 
Woodworking. In packa; of 50- 
100. (Hinge Screws: 500) Case- 
Hardened Steel won't snap in half. 
Razor sharp points penetrate 
easily. Philips & Square Drive 
Stocked. Immediate shipment. $25 
min. order. 

Satisfaction guaranteed or your money back. 
Please send FREE SamplePak (for 
inspection) and brochure. 
Company 
Address 
City. 

State/Zip 
Phone( ) 
Name 


SCREW CO. INC. 
EeGuaLiTv Box 1296-M 
El Cajon, CA 92022 


(714) 562-6100 Ext. M Call Collect 


"Antipic" 
Repels. 


eNo Vapors 
«No Chemicals 
eNo Electrical Plugs 


Combines latest Swiss 
GNO oy with Biological 
Research. À barely audible 
frequency protects you from 
biting mosquitoes.Convenient 
pocket size, 1.5v battery incl. 
Satisfaction guaranteed or 
your money back. 


units of "Antipic" for only 
19.95 each, plus $1 shipping. 
Enclosed is: 


C cheque or money order C M.c.or C] visa 
Card No__Exp. Date. 
Namen mmm 
W 
_ -——————ÁÀ— 
|o E " — 


Signature. 


Sendto: COLONIA IMPORTERS LTD. P.O. Box 340 
Lantzville, B.C., Canada, VOR 2HO 


— DU xL 
The Shelburne Fireplace-Stove will transform polit 
fireplace from an energy waster into an incredil nt 
Td roca You ey, a ord Ld hes e. 
ram glass, framed graceful ellipse of 
cast ron doors. 

Downdraft combustion, space-capsule insulation, a 
40" baffie system are just three reasons why the Shel- 
burne is the world's most highly engineered fireplace 

tove. Fits 80% of all fireplaces — and it rolls out on 
concealed wheels for easy chimney cleaning! 

; . Send $1 for color literature 


a atic 
pone a ol lon 


.3217 Rte. 7 
ib VT 05482 


BE YOUR OWN BOSS! 


Sharpen Saws 


and other tools in Profitable 
g Business of Your Own 


tii Hundreds of men now using 
a the Foley plan successfully. .. 
Pasa «+: YOU Can Do It Too! 

Find out TODAY how the proven Foley plan can quickly put 
you in a Money-Making business of your own. Work in your 
Spare hours and weekends for extra income. or start a fulltime 
shop. Set the hours you want to work... keep the profits you 
earn. Age. education or minor handicaps are no barrier to 
Success. No special skills, experience or huge investment 
needed — not a franchise. Start in basement or garage. No 
Selling involved, no canvassing — keep 90¢ profit on every 
dollar you make. Plenty of business from handymen, carpen- 
ters, contractors and industry. 30-Day No-Risk Trial! 
Send for complete facts and details without obligation. 
Our FREE Booklet tells how to start, how to grow, and how 
Foley will even finance you. Act NOW! 


Just fill in coupon below. Mail to: 
E Foley 4 5130 Foley Building 
Minneapolis, Minnesota 55418 
CLIP OUT AND 
Send for FREE Book! yay TODAY 


FOLEY Manufacturing Co. 5130 Foley Building 

Minneapolis, Minnesota 55418 

Please send FREE Book about the opportunities in my own 

sharpening business. | understand there is No Obligation. 
NAME. 
ADDRESS. 


ACGITVSTATE 
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Make K to 
$1252 an hour Y^ P 


Start your own 
money making business! 4 
Hundreds of Belsaw trained men 
have succeeded in is fascinating 
and highly protitable fila... 
YOU Can Do It Too! 


SERERE 


FREE 
BOOKLET! 


hee 


‘making opportunities been so 
pa [x eer te Locksmiths. Now lucrative regular 
Key business has mulliplied a thovsanaford ai 
müliem been more protection asit noming ene, 
Yet there's oniy ene Leckamith for every 17,098 people! 


‘Train FAST at Nome -Collect CASH PROFITS Right Away. 


112K Field Bldg., Kansas City, Mo. 64111 i 
Please rush FREE Book "Keys to your Future.” , 


and PASSIVE SOLAR 


GREENHOUSE 


O New System 3 - “Brookhaven” model 
O Factory insulated triple glazing 

O G.E. Lexan® Shatterproof Panels 

O 40% Tax Credit & State Credits 

O Lean-To, Free Stdg. & Window units 
O Curved Eave, Bronze Tone Finish 


COLOR CATALOG and TAX CREDIT GUIDE: Enclose 
$1. for our catalog and price list, plus our guide to the 
latest federal and state passive solar tax credits and 
qualifications. All kits shipped Freight Prepaid 

SAMPLE WINDOW KIT: Enclose $5. for catalog and 
tax guide above, plus actual samples of greenhouse alum. 
frames, G.E. Lexan® glazing, assembly manual and 


heating guide. 
FOUR SEASONS 
| O [ we] GREENHOUSES 


G 910 Route 110, Dept. PS-107 
"d 


Farmingdale, N.Y. 11735 
Phone: (516) 694-4400 

Div. Four Seasons Solar Products, Corp. 

(Custom Built to Standard Sizes) 


TINY (1%” Diam.) 
DIGITAL CLOCK 
Can be Mounted 

Anywhere 


Auto Dash, Cycle, Refrigerator, 
TV Set, Telephone, Bathroom Mirror 

Flashes large, clear LCD read-out of time 
ately at two-second interval). 
iccurate, silent. Set it once and 
forget it. pesi adjusts for long and 
short months. 

Quartz movement. Comes with 12-month 
replaceable battery, full instructions for re- 
setting and for installing new battery. 
astener makes it easy to attach to 
any surface from telephone to bathroom mir- 
ror to car visor or dashboard. Easily re- 
mounted if you want to move it. 

Available in your choice of Beige, Red or 


Yellow. A super value at just $19.95 + $2 
each postage & handling. (Res. of AZ, CA, 
CO, FL, IL, NY, PA, VA, VT, WI add applicable 
sales tax.) 

Send payment (state color desired), or to 
charge Visa, Master Charge, American Ex- 
press or Diners Club, give name of card, ac- 
count number and expiration date. 

TMM SPOT-O-TIME, Dept. PSO71 
Box 9569, Church St. Sta. 
New York, NY 10249 


"PAY" YOURSELF $1000-- to 


BUILD THIS NEW 
4-WHEEL HAULER 


FAIL SUA Se a eeu emer 


yoda o paz e dump bot 
IE lee 
forward and reverse gear © rear || hydraulic. 


Tough Mark Series Haulers lug 500 Ibs.of cargo plus 
you and a passenger almost anywhere. 16 H.P. 
opposed Twin-Cylinder or 11 H.P. Synchro-Balanced 
Briggs & Stratton engine, automatic torque conver- 
ters (no manual shifting), alternator and electric 
Start. Steering wheel, fcot pedal accelerator and 
brake (rear dual hydraulic disc), forward and reverse 
gear let you maneuver easily with speeds up to 25 
MPH. Dump bed 4412^x40"x11* extends to over 4’ 
with tail gate opened. Many accessories. 

Bulld it yourself and SAVE $1000+. Engine mounts 
to welded & painted frame. Tires mounted on rims. 
You bolt parts together and pocket assembly costs. 
Only simple tools needed. Thousands from eight to 
80 have built a Cari Heald Kit. 

For more information call 616/849-3400 

or write for FREE brochure today: 


Heald Hauler 
Mark 4 Model HH-416 
shown with optional 
headlights and knob tires. 

and with steel cab. 


Carl Heald, Inc. oep Ps-87 


P.O. Box 1148, Benton Harbor, MI 49022 


Also 
3-wheel models 


Enjoy SATELLI TE TV Now 


Save thousands of dollars! 

Now you can choose from three 
complete systems, which have 
the same superb electronics. 
Prices are: 10 ft. dish $2495, 
13 ft. dish $2595, and our 16 ft. 
(5 m.) dish system for only $2695. 
Complete system has dish anten- 
na, feed horn, polarity rotor, 
LNA, cables, receiver and TV 
modulator —everything. Why pay 
more? Our 16 ft. system will out- 
perform any 10 ft. system—even 
those costing thousands of 
dollars more. Satellite TV is so 
much better than simple-Cable 
TV. More selection, news, 
movies, sports, Vegas shows, 
Spanish, French, Russian, religi- 


ous, plenty of family and adult 
entertainment. Over 20 program 
services on just one satellite. 
You get perfect color and crystal 
Clear reception, especially with 
our larger dishes that connect to 
any TV set. And to a whole condo 
orapartment complex! Have your 
local dealer install one or do- 
it-yourself in a weekend. 

Don't wait any longer. Our 
big (8X11 in.) Handbook is 
loaded with details, photos, 
aiming data, and signal strength 
maps. Explains how much sys- 
tem you need. For the do-it- 
yourselfer, we show where to find 
full schematic plans and circuit 
boards. Satisfaction Guaranteed. 


m mm 
GLOBAL TV ELECTRONICS, INC. 1 
235 S. Maitland Avenue. 

P.0. Box 219-A, Maitland, Florida 32751 a 


Send $7.95 Today! Add $200 for first class (airmail). Cana- 

dian send $10.10 US or $12.50 Canadian, Foreign send $12.00 US B 

funds - airmail only. Or in the USA, call our 24 hour C.0.D. order line 1 

1-305-862-5068 now. 

a ———— T, 

CO LL | 
LI 
LI 
= 


FREE 


COLOR CATALOG 


Build Your Own 
Grandfather Clock 
Prices Starting Under 


3250 


(including movement 
and dial) 

* Do-it-yourself case 
kit, parts pre-cut 

* Finished clocks 

* Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

e Heirloom quality 

* Factory direct prices 

* Solid brass West 
German chiming 
movements 

* Money back 
guarantee 

* Prompt shipment 


MASTERCARD and 
VISA ACCEPTED 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 925 Emperor Industrial Park 
'airhope, Alat 16532 


SOLAR HEATING 
PRODUCTS CATALOG 
Everything for ACTIVE and PASSIVE 


EE 


n VOLT A.C. GENERATORS 
ycles, 3000 watts. mE ^e as Fan- 


ice. 
jonths, sree, Tour Sno watt 
my, Special ne $179.00. 


died - 


Components 
Clock Movements: Battery, 


SAVE 5,857. 


GOV'T SURPLUS i NEW EQUI 


* (TU P1066) - - New, Factory Sop 
Motorine Bicycles, washer, children's eui 
Dri 


SURPLUS CENTER In etree 


DIRECT FROM 
U.S. OPTICS 
QUALITY SUNGLA 
AT FACTORY PRICES 


Each pair features: Impact resistant 
lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * No 
non-sense guarantee. 

FREE - limited time only— deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 
NOTICE: Don't be fooled by cheap 
imitations. These glasses are made 
exclusively for U.S. Optics. To make 
Sure you get the best, order now and if 
not completely satisfied return for 
refund within 30 days. 


World Famous Pilot's Glasses 
These precision flight glasses are now 
available tothe public for only 5295 l you 
could buy them re, they'd 
probably cost you os $2000. woüp 
available in gold or silver frame. A $20.00 
value only $2.95. Two pairs for $14.00. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. #30A gold frame 
only. A $30.00 value only $9.95. 

2 pairs for $18.00. 


Professional Driving & Shooting Glasses 
Wide angle amber lens brightens visibility. 
30D gold frame only. A $30.00 value 

only $14.95. 2 pans for $28.00. 


To order send check or money order to U.S. 
749,P.0. Box 14206, Atlanta, . 
Credit card customers please fill in card # and Exp. dato 


FREE case with each pair. 


130 sz SPORTS CARS 
You Can Build from Kits 


Giant Buyers Guidel 
160 Pages, 500 Photos [| 


Giant Kit Car Buyers Guide 
reveals 130 full-size sports and 
Teplicars you can build from 
kits. Most sell for a fraction of 
their completed price and nearly 
all are easy to assemble at 
home. See and compare all the 
latest kit cars and manufac- 
turers * Complete Photos * 
Articles © Specs * Tech Data 
Everything from 40 mpg roadsters to sizzling VAs. (Also 
available Kit Car Monthly Newsletter. features hundreds ot used 
kit car bargains, sixteen value-packed pages each month.) 
*14 Day Money Bak Guarantee * 


AUTO LOGIC, INC. 
P.O. Box 2073 


Department PS71 He ee eel [| 


Wilmington, DE 19899 O Kit De Monthly $11 


Lio 
Address. 
pm 


SES Is : 


GET SIMULATED STEREO SOUND 
FROM YOUR TELEVISION! 


TELEDAPTER® easily connects to your own 

and stereo system LA give ov EN jw 
simulated stereo ough your 
amplifier and Ag TED R'S 
electronic circuitry matches the impedence 
between seut p- ap LT 
tape, or tuner input, while completely 
transformer Isolati "ine TV ‘stereo’ 


directly into pred 

games and movies will never be the same 

after you hear the realistic thundering 

gouna. in Complete with hookup instructione. 
arranty. if not satisfied after 

îs es, fetum for full refund. 


#29°* plus $2% shipping & handling 


To order: enclose check e VISA or Master 
Card # 
Expiration Date _____ Bank # 
Name 
Address 
City 
State. Zip 
SSAA 7 P.O. Box 1052 Dept PS 
RHOADES combi Ten m 
NATIONAL CORPORATION (615) 381-9001 
SEND FREE CATALOG 
JULY 1981| 121 


AQUABUG INTL. INC. ..... 
ARROW FASTNER CO. INC. 
CHARLES ATLAS 

AUGUST WEST SYSTEMS . 
AUTO LOGIC PUB ....... 


BELSAW LOCKSMITHING 
BROWN-FORMAN CANADIAN MIST .. 
BROWN & WILLIAMSON BARCLAY . 
BUMBLE BIKE 


CASIO, INC. 
CATHEDRALITE DOMES 
CHANNELLOCK INC. ...... 
THE COLLECTOR'S ARMOURY 
COLONIA IMPORTERS LTD 

CONCRETE MACHINERY CO. .. 
CONSUMER TECHNOLOGY, INC. . 
CONTEMPORARY MARKETING .. 


DEEPROCK MANUFACTURING 
DIGITAL CLOCK ......... 


EDMUND SCIENTIFIC six 
EduCalc a € 
ELITE ENTERPRISES 
EMPEROR CLOCK CO. 


EQUALITY SCREW CO. INC. ......... 


FEL-PRO INC. .... 
FOGEL COMM. REFRIG . 
FOLEY MANUF. ...... 
FORD MOTOR DIV. TRUCK COURIER . 
FOUR SEASONS SOLAR GREENHOUSE . 
FOX INDUSTRIES SUPER SHOP 
FREE ENERGY PRESS . 


GARDEN WAY PUBLISHING 
GARDEN WAY RESEARCH 
GENERAL ENGINES CO. INC. 
GENERAL MOTORS-CHEVY CAR 
GLOBAL TV ELECTRONICS 
GOLF WATCH 


Advertisers 


GOOD PRODUCTS 


HEALD INC. 
HEATH CO. .. 
HELPMATE EQUIP. CO. 


J & L DESIGN 


KELSEY CO. . 
KLOCKIT .... 
K MART CORP. .... 
KOOLATRON INDUST. 


LIEBL CO. .. 
LINCOLN LOGS . 


GUARDIAN ELECTRONICS . 


H & L INDUSTRIES (BURRO) .. 
HYDRAULIC JACK REPAIR .... 


ITT (BROADCAST MARKETING) 


KAWASAKI MOTORS CORP. 


SAFE-DECAL 


SHELBOURNE 


STRUCK CORP. 


RELIANCE ELECTRIC MFG. .. 
7 RHOADES NATIONAL CORP. . 
RIEHL TIME CORP. ..... 

RJ REYNOLDS (CAMEL LIGHTS) 
RJ REYNOLDS (WINSTOR FULL FLAVOR) - 


‘SCHOLL INC. .. 
SCHRADE CUTLERCORP. . 
HOUSE OF SEAGRAM . 

SHARPER IMAGE .. 


SHOPSMITH INC. 
SOLAR COMPONENTS CORP. 
STANLEY TOOLS . 
STARSHINE INC. .. 
STARVIEW (H & R coi) 
STOCK DRIVE PROD. 


SUBARU OF AMERICA . 


107  LORRILLARD (NEWPORT LIGHTS) 
120 LORRILLARD (NENPOR) . hs SURPLUS CENTER 
LT SOUND ABO 
118 EU P 
a MARLBORO PHILIP MORRIS . TDK ELECTRONICS 37 
qj MERCURY OUTBOARD/DIV. BRUNSWICK ....... 43 THERMAX CANADA . 111 
loj MICKEY'S ENTERPRISES esses. 108 TOOL WAREHOUSE .. 112 
‘Tig MONTEREY DOMES .. TUCK-A-WAY CHALET ... 119 
MOTORCRAFT OIL FILTER . 
4o — MOUNTAIN WEST ...... UNIVERSAL BODY BUILDING 118 
i USI CORP. ........ 118 
30 — NATIONAL EDUCATION CORP. .. U.S. OPTICS 121 
119 — NATIONAL SCHOOL OF MEAT CUTTING US. TOBACCO Ud 
3rd Cover NEWPORT ENTERPRISES ....... in i 
120 NISSAN MOTORS-DATSUN 18 VERMONT STOVE CO. ...... 119 
.112 NORTH AMERICAN SCHOOL OF DRAFTING 30  VIRDEN PERMABILT ........ 121 
VOLKSWAGEN OF AMERICA 5 


PADCO 


PIQUA ENGINEERING - 


RAY JAY TURBO 
REGINA CAREERS UD. 


PENNZOILGUMQUT ...... 


POPULAR SCIENCE BOOK CLUB . 
PRECUT INTERNATIONAL 


1L 


YARDLIGHTING 


WEEDHOPPER OF UTAH " 
WEDCO MANUFACTURING INC. 
WHITE'S ELECTRONICS 

WHITTEMORE GLASS .... 


1 AUTOMOBILES 
INSTALL DIESEL GET 30 MPO, Ca 
picku) Overlooked source a 


p or 
able Timertea „diesis 6. cylinder 
abi Details — $14.95. 
Lelbert's Rt. 4, Box 70, Walla Walla, 
WHEN 


ULTIMATE MPG WR SYSTEM Atom- 
asol 


S 7, ile 
Carburetor. 
fave complete p 
Bulla 


ndary "200 MPG 
documented. We 
how-to secrets. 


o" Report $1.00. 
Box 438, Bowli 


ILE RE-TUNING FOR Mi 
IMIZED ECONOMY. “Simplified 

niques increase MPG 50+ %! DETAILS 
FREEN Techneering Box 12191CC, Nor- 
folk, VA 23502, Telephone (804) 495- 
ng). 


1033 (recordi 
INVENTION: 100 MPG Conversi 
$5,00, Homecraft, 2350 WATA, Den- 


ver, CO 802 


UND ADVICE FOR USED CAR 
BUYERS. Inside Information that will 
Sse By poney. Maniatle spore De 
falls $4.00. N5. Auto, Beaver 
Pa BOLO: 


Carburetor Book. 100 + MPG 
carburetors. Free information, Carbu, 
itchcock, SD 57348. 


Steamer-new and revolu- 
tionary vapor engine car design. For 
illustrations and diagrams send $5.00 
to: Ste 2628 W. Charles- 


as, 
MG (ENTHUSIAST, m sons Color 
Magazine, Year's bu Des 8.0 
MG Y Publications, 3. Dept. 8, 
Mulberry, FL 33. 


Box 


TRUE or False? 50 MPG carburetors. 
Box 206-8, Berea, KY 40403. 


TS OF FANTASTIC ECONOMY!! 
Details FREE - Avtek, Box 5202-L7, 
Rockford, IL 61125. 


CRET 200 MPG Carburetor Re- 
gei a MPG-PS781, Box 2133, San- 
dusky, 


1A ELECTRIC VEHICLES 


TURAL GAS charged tank, not 
electric charged battery! Same principle, 
different utility, much cheaper! Send 


$20.00 for tested plans; Step by step 

Photos; parte list, New low preseure aye, 

fem converts your. present vehicle to 

methane fuel. Satistaction or money re- 

funded, Natural Fuel Inc. 3, Box 
TX 7188: 


4,000 MILES/Tank. 20 pages Data- 
wosdlessle Components $200. Ideal- 
PS gBox 123-EG. “Melbourne, FL 


2 AUTO SUPPLIES & 


EQUIPMENT 


CHEVY VEGA OWNERS! “QUENCH” 
Head gives super gas mileage! Bolt on! 
Guaranteed! Write for free catalog of 
Vega, performance, improving, products! 
ECON-0-MOD, 205B ion, 
Oceanside, CA 92054. (714) 435-1932: 

ALTERNATOR Generator Rebuilding 
Book, „Details: Hedelund Engineering, 
1505' Barkentine, Las 28: 

ANTIQUE Ford Parts, R 
Supplies. Catalog $2.00. Mark, Layton, 


BoBESTOS Gasoline Supply for Car, 
Easy Installation, Details 
3100, Bestes, Box 612, Oconomowoc, 
Wi S3066. 


STOP AUTO THEFT, new electronic 
auto immobllizers stops theft in 

onds. Details $1.00, refundable. Tsang, 
P.O. Box 9193-AA, Newark, DE 19711. 


SAVE MONEY! Tires, Custom Wheels, 
Auto Accessories - Buy Direct And 
Save. Send $2.00 For Catalog. Tyres 
International, 619 E. Tallmadge Ave. 
Akron, Ohio 44310. 


3 AUTO TRAILERS & 
CAMPERS 


CAMPER/TRAILER KITS - PLANS - 
Firth Wheels - Vans - Covers - Motor- 


4 MOTORCYCLES, 


BICYCLES & SUPPLIES 
ICYCLE TRAILER. 


Convert Your 


Easy 


T 


i VEHICLES PLANS 
A, Chary, W.Y. 12921 


5 AVIATION 


BOOMERANGS — INCREDIBLE RE- 
TURNI You can do it. Exciting! Order 
your FREE catalog today. Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


LEARN TO FLYI Little or no cost. 
FREE physical exam! Send $10.00 to: 
Box 3110, Garden 


IS FLYING FOR YOU? Costs, abili- 
fies, Safety. | money-saving methods: 
Frank disclosure of truths and misco 
ceptions seldom revealed, in articles. 

juaranteed! $3.00. Flite, P.O. Box 1 
Blainwells ME 490) 


FLYPOWER Fly the worlds smallest 
powered airplane. Learn secrets of 
nessing fly power. Instructions $2. 00. 
1121, Brandywine, Philadephi 


AIRCRAFT KITS 


Complete Detailed Plans 
Ke pet 


m 
TYPES 
3 CATALOQ-8800 on ca auon 
ó LIGHT FLIGI 
POBox 19828 t ousion Teras 77024 
BUILD A JET HELICOPTER 
EASY TO FLY—INEXPENSIVE TO BUILD! 


(many illustrations): $5.00. 
PLANS and HANDBOOK: ony $1.00 
HELICRAFT 
P.O. Box 16488-A Baltimore, MD 21217 


5A HOVERCRAFT 
HOVERCRAFT Plans, Catalo 


$1.00. 
Universal Hovercraft, Box 281, Cor- 
io: 


O-CAR Amazing Hovercraft built 
easily with ordinary fools, Lawnmower 
engine powered. Carries one man plus. 
Files over land/snow/water. Complete 
plans and booklet. $9.95. Aero-Projects, 
Box 5118PS, Clinton, NJ 08809. 
BARTLETT Flying Saucer, Complete 
Plans Supply 00. Write: 


Sources: $3. 

Herb Bartlett, P.O. Box 156-S, Silver- 

dale, WA 98383. 

6 ASTRONAUTICS 
ANTIGRAVITY Propulsion, 

Free Brochure, RDA, Box 873-N. Com 


cord, NC 28025. 


SPACE SHUTTLE TILE samples, ac- 
tual silica material manufactured, f for 
heat shield. $5.00 limited supply. Shut- 
tle, 792 Oakgrove Drive, San Jose, CA 


gLuornonic LEVITATION 

j, gases or exotic fuels. BUILD 

ovina ASoetS” Plan, emis diagrams, perir- 

manoa charts & more in PRIMER VOL. 105 pgs 8x10 mimeo 

[$20 ppd. GUARANTEED! VISAMC add $5. ADO 

[$10. TECHNOLOGY, Box 132-A, Eureka. 
‘Ark. T2632 


BOATS, INBOARD & 
OUTBOARD MOTORS 


EVINRUDE 1980 Bargains . . all sizes 
$1.00 handling . . Scott-McCulloch 
. Electra Marine, 610 Merrick 

|, ‘Lynbrook, NY 11563. 
BOAT KITS—27 Trailerable model 
'OWER and SAIL - 11’ - 30’, Molde 
berglass hulls and decks come factory 
gembled - you install factory supplied 
hterior, Save half factory-built cost. No 


‘perience required. FREE 48 page Cata- 
po Luger, Dept. AC. , 3800 We: 
ighway i3, Burnsville, MN 55337. 


612) 890-3000. 


GOVERNMENT Surplus Boa! Infor- 
pation, Sample catalogue, $3.00. Sur- 
Hox 66, Jonesport, Maine 04649. 


CRUISING / Sailing / Power Dorie 
las Saver Dory Skiffs/70 Plans. Bro- 
ure/Photos $1.00/$2.00 Air Mail. 
ozas, Dory, Box 720, Galveston, TX 
OPERATE your pleasure craft safel: 
end for “THE CAPTAINS LETTER’ 
6.95. Captain Freitag, RR 1, Brookfield 
l: S. BON 1CO. 


DAT PLANS - FRAME KITS - PATTERNS - 
= Sailboats - Outboards - Canoes - 
yaks - Rowboats - Duckboats - Houseboats - 
inabouts - Dories - Workboats - Fishing Boats 
to 49' - Construct In - Plywood - Cold Molded 


PPLIES - Fasten M Poania. Rosh 
~ Fastenings - + Resins - 
lues - Spars - Books - Trailer Plans. HUGE 

page catalog - $2.00 - Includes FREE 
OATBUILDING SUPPLIES” brochure. 
EN-L Marine, 9152 Rosecrans, Dept. SP, 
Iflower, CA 90706. 


~ FIBERGLASS - MATERIALS - World's 
gest catalog - 300 Designs - 8'/80' - Plywood - 
lass - Steel - POWERBOATS - Inboards - 
ds - Cruisers - Sportfishers - Hydro- 
- Runabouts - (KAYAKS CANOES - 
Selection) - SAILBOATS - Daysailers - 
llers - Multihulls - Motor Sailers - FIBER- 

- Cloth - Resins - Foam - C-Flex - CAT- 
$2.00 - "Includes FREE Materials Bro- 
lure - Hardware - Fastenings - Equipment - 
Boingsals - Glue - Etc.” - (Book "AMATEUR 
ILDING" - In - Fiberglass - Plywood - 
(Wood Saturation Technique - $6.00). 

CLARKCRAFT 
6-S Aqua Lane, Tonawanda, NY 14150 


DO-IT-YOURSELF 


ELECTROPLATING, Complete Text- 
ok. All Metals. Electroplate Metallic/ 
pnmetaliic Items, $9.95, Details Free. 
opic, Box 95P, y, FL 32905. 


LASER HANDBOOK with burning, 
tting, Ruby Reds, Co's complete plans, 
oks, and parts. Send $4.00 to: Famco, 
pt. PS, Box 1902, Rochester NH 


DON'T PAY YOUR PHONE COMPANY! 
ve money, install your own tele- 
ones, Booklet $5.95. J.J. Associates, 
2 Main, Peck, ID 83545. 


SUBSCRIPTION TV DECODER kit 
B9.00, Includes parts, manual and 
hed board. Manual only $4.60. Cata- 
$2.00. Joe, P.O. Box 61, Cumber- 
hd, RI 02864. 


RECEIVE 80 television channels by 

lite! — Secrets revealed. $1.00. 
pier, Maple St.-S, Charlevoix, Michi- 
In 49720. 


ION GENERATORS, Outperform $200 

Kit $64.50, Complete $79.50. 
ofessional lonizers, 2146 Wellington, 
ichita, KS 67203. 


CLASSIFIED ADS $6.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $24 per line. DISPLAY-CLASSIFIED $330 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 
CLOSING DATE for September issue (on Sale August 
15) is June 28. Send orders to Mary C. Ansbro, Classi- 
fied Adv. Director, Popular Science, 380 Madison Ave., 


New York, NY 10017. 


SATELLITE TELEVISION build your- 
self complete dish & mounting, Plans 
$7.00. Northtech, "Box 1008, Delta, 
B.C, Canada, V4M-3T2. 


PATENT inventions 


ourself. Free ex- 


amination 100 page book. Pay $5.00 
Inter if satisted. Send name, address: 
“Do-It-Yourself Patent Guide-PSY," 


P. O. Box 2774, Pittsburgh, PA 15230. 


under $900.00, Ssae to: 
Cherry Rd., Rock Hill, SC 29730. 


"B 
nil 
Í 


PLEXIGLAS Craft Instructions, $1.00. 
Plexicraft, 1882 Oakforest West, Clear- 
water, FL 33519. 


HYDROGEN GENERATOR - SOLAR 
'OWERED - Plans $5.00. Fleming En- 
neering, Remsen, NY 13438. 


SCRAMBLED TELEVISION SECRETS! 
Manual includes two scrambling /decod- 
ing systems with detailed circuits, De- 
coder dealers listed: $14.95. MICRO- 
WAVE TELEVISION MANUAL: $16.2 
Kits available, Information paci 
$2.00. ABEX, P.O. Box 26601-PS2, 
Francisco, CA 9412: 


SAVE $$$! SATELLITE TELE 
MANUAL, SOURCE CATALOGUE. 
es, receivers, complete systems, Design, 
programming. , Ulustrations, ^ photos. 
$3.95. Westcolony, Dept-B, ‘Box 9471, 
Fresno, CA 93792. 


STORAGE Building. 8x8x8 Bolted 

Wooden Construction, Plans, erials 

List. $5.00. Smithco, 4509 N. Spo- 
WA 99205. 


FREE CATALOG of Formulas, tips, 
remedies, plans, Methods and Instruc- 
tions, to: Nile, 14A Hughey Street, 
Nashua, NH 0306! 

1400 CATALOGS listed and described. 
Sources "for everything imaginable. 
$4.00. Masterlog, Box 879-A, Fairfax, 
CA 94930. 


FAMILY 


[ 


FOOD FACTORY. 
new hydroponic home planter grows 
nearly 400 vegetables annually for 
“pennies per pound" - indoors, outdoors. 
Build it from PVC pipe, stock compon- 
ents. "How To” Report $2.00 (refund- 
able), Energy Conservation, Box 923- 
PS, St. MO 6303: 


Amazing 


GIANT SCREEN 


TV - "Don't Be Fooled 
By Cheap Imitations” - Build The 
Best!” - Si Construction! - FREE 


Information! - POLI-VISION, 168R Dun- 

more St. PA 18512. 
MICROSCOPE - How to build using 

household items, Illustrated plans, in- 

structions $1.95. Kimmel Scientific, 
O. Box 110P, Glen Ellyn, IL 60137. 


FIELD—$2.00. MOON 

MAN ROBOT—$2.00 
SOUND LASER * $2.00 
lon Aeronautical Lift System . $5.75 
Real Ruby Crystal !4"x2" for educational 


e ds $225.00 
High Power CO: Laser $5.75 
Catalog of super 

JACK 


ce Projects—$1.00. 
FORD SCIENCE PROJECTS 
PO Box 948A, Duluth, GA 30136 


Sick of 
"Network TV? 


Our receiver lets you 
get over 75 channels. 
of television directly 
from earth-orbiting. 
bie TV satellite: 
HBO, Showtime, su- 
per stations, sports 
and movies. 


We don't just 


FOR THE HOME 


From offshore oil 


ETTI rigs, data links to 
We Manufacture noteis and back- 
'] yard installations, 
Hardware we wrote the book. 
Constantly updated, our 94 Page technical 
information book and catalog gives you all 
the facts, Inexpensive dishes, feeds, tele- 
metry software, kits and more. Recommend- 
- 'ed reading by NASA, The Office 
of Consumer Affairs and quality 
companies like Rockwell/ 

Collins. Send $7.95 today! 


SPACECOAST, | 


RESEARCH CORPORATION © 


DENCO INC. 
Box 175 
Onalaska, WI 54650 


AN EXCITING NEW CONCEPT IN 
NICKEL CADMIUM BATTERIES 


US Patent Grated 


THE USE OF 
ONE HI-CAPACITY 


TO BE USED IN MOST "AA," 
"C" AND "D" APPLICATIONS. 


AT LAST - A RECHARGEABLE BATTERY 
SYSTEM YOU CAN TRULY AFFORD 
NEVER BUY BATTERIES AGAIN . . . . EVER 


SUPER VALUE 


You get 
this entire. 
rechargeable 


battery system 
LOOK WHAT $24.95 WILL BUY 
Starter set includes (1) 9 volt battery, (6) high 
capacity "AA" cells, (6) "C" size adapters (6) 
"D" size adapters. 


INVENTORY? You no longer have to maintain 
‘an expensive inventory of " * celis. All 
you need is a supply of "AA" cells and our revolu- 
tionary new BATTERY ADAPTERS, 
SA T Now you can benelit by the cost 
advantages of total household rechargeabiliy. 
‘A comparable purchase of Nickel Cadmium Bat- 
lorios, without adapters, would cost more 
than $60.00. 
QUALITY? These batteries are not seconds or 
Closeouts. These hi-capacity "AA" Nickel Cadmi- 
um Batteries are guaranteed to be recognizable, 
top quality, brand-name manufacturers. 
CREDIBILITY? itis important to understand that 
On a SINGLE CHARGE, when immedi 
drained an average 500 MA., one hi-capacity " 
NI-CAD Battery has the. to LAST LONGER. 
than a standard carbon "D" cell, also lasts many 
times longer than the smaller size carbon batteries 
(when drained at same rates). Will recharge 1000 
times (for less than $.05 worth of electricity) 
IMAGINE! After the purchase of your starter set 
you may occasionally want to add a few additional 
Pieces to your system. However, by then you 
‘and your entire household will soon be free of 
buying throwaway carbon or alkaline batteries. 
‘Forever. 


‘THE FUTURE IS HERE! Evory year thero will 
be more new battery operated products for our 
entertainment and convenience - be prepared for 
the increased demand - have enough recharge- 
able batteries and adapters on hand to remain free 
of the expensive habit of throwaway batteries. 
INFLATION? Can you anticipate the cost of 
throwaway batteries 1,2,3 years from now? You 
know the cost of rechargeables today. . .they will 
never be less! 

PARENTS! No disappointed children due to dead 
batteries in toys. Exceilent stable voltage for elec- 
tronic games. 

FRUQALT Even if your household budget lim- 
its you to a very small inventory of rechargeable 
'AÁ" and corresponding adapters, you can stil 
avoid purchases of throwaway's because they 
can be easily transferred from one device to the 
other as needed. 


OPTIONAL CHARGER 
Wall plugin charger with module. 
Charges 2 "AA" or 4 “AA” or 1 9V 
battery overnight. ONLY $5.95 


SATELLITE TV 


RECEIVE 200 CHANNELS ANYWHERE! 


That's what the ads say. And, yes, it's 
true, but not just anywhere 

We offer on independent computer 
analysis of your location. anywhere in the 
world. Our computer will tell you which 
satellites you con receive, where to point 
your antenna, & how strong the signals 
ore likely to be. 

The cost? Only $19.95 for each location 
to be analyzed. (Air Mail $2.00 extra) 
Sove hundreds--even thousands--of dol. 
lors. Send Money Order, check, or charge 
it on your VISA or Master Card. 

Call Toll Free 24-hrs! 800-228-2606 
In Nebraska, 800-642-8777 
SATELLITE COMPUTER SERVICE 
Dept. PS, 1808 Pomona Drive 
Los Cruces. NM 88001 U.S.A. 


(Continued on page 124) 


ACTION! Send in your order before your next purchase of expensive 
throwaways. Start saving your hard earned money, order below. 
VISA OR MASTER CARD ORDERS-TOLL FREE 
14004352246 EXT. 106 
(n Kansas) 1-800-362-2421 EXT. 106 
minimum charge order $20, 
BURTON PRODUCTS CORP. DEPT. PS:6 
P.O. DRAWER E, CORAM, N.Y. 11727 


Yes, send me the following with 15 day no risk retum. 
To order by VISA or MASTER CARD 


=e BANK 
Starter Set as shown $24.95 EA. 
——haitional Adapters $1.25/°C" & "D' Set 
LL Miitonal "M^ @ $1.99 EA. 
L8 Vot e $7.95 EA, 
LL Module Charger @ $595. 
Postage & Handing 
New York Residents add 7% sales tax 
Enclosed is $. check or money order (U.S. Funds Oni) 
NAME 
ADDRESS 
om 
STATE 


BIIII 


"P 


Continued from page 123) 
DO-IT-YOURSELF 


11 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
such unique products as; Nightime vision de- 
ices, super sensitive directional mikes, low 
and high powered lasers, micro-mini-voic 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing 
vices, scientific personal protection items, 
and many other hard to find products. Send 
[$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. S1, Box 716 Amherst, NH 03031 


FANTASTIC 
SCIENCE PLANS 


Stero-Controled Laser Show 
Mattar re (400 p Pages) o ig 
Irogen Generator/ Hydrogen Car... . 
Pop ane/ Gasoline Auto Conversion - 
MMO Electrical Generator ...—.- 
Low-Cost/One-Man Hovercraft. 
Easy-to-Build X-Ray Machine . 
Solid State Laser .. . . 
Visible-Red He-Ne Laser . 
25 KV Tesla Coil... 
Computerized Electronic Robot . 
MONEY-BACK GUARANTEE 
— CATALOG $1.00 — 


RESEARCH & DEVELOPMENT 
Post Office Box 873 
Concord, North Carolina 28025 


HYDROGEN FUEL 


Now, you can ge your own hydrogel 
convert your automobile to operate on hydre 
fuel. You get electrolyzer and auto conv 
lans and instructions, plus details on sale 
drogen storage and generating hydrogen 
FREE! Complete package: only $10.00 
RESEARCH & DEVELOPMENT 
Post Office Box 873 
Concord, North Carolina 28025 


Blane and parta sources 
© RUBY LASER RAYGUN .......... fin 
© CO2 LASER FOR BURNINGICUTTING. ....$1500 
© BEGINNERS LASER VISIBLE RED and IR E 


© LASER PISTOL and RIFLE ............. $10.00 
* VISIBLE RED LASER LIGHTGUN. ....... $10.00 
© MULTI COLOR LASERS . 


eene $10.00 
* LASER LIGHT SHOWS n i 

© LISTING OF LASER BOOKS 
LASERS UNLIMITED 

Dept. L1, Box 716, Amherst, N. H. 03031 


~~ AMAZING ~~ 


SCIENTIFIC and ELECTRONIC 
DEVICES -4— 


PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cut- 
ling. burning. cloud writing, holography and 
‘special effects. NUCLEAR particle accelerators 
and detectors. PLASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHT: 
NING generators. TRANSMITTERS and CON- 
TROL devices for security, telephones. intrusion 
detection, nature listening, PLUS PLUS INFRA- 
‘SONICS, ULTRASONICS, ENERGY, CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SEND $1 for catalog of plans, kits and 
‘completed items to 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. PB 
Amherst, N. H. 03031 


DRAIN « IRRIGATE 
CIRCULATE + SPRAY 


Heavy-duty rustproof ball- 

bearing pump.Staintess 
shaft. 1 HP 1200GPH 60" high: 

lor 3000 GPH 25'well. 5200 GPH max. 14" in. 
1”out, Belt or direct drive.Use Ya HP or larger. 
Moneyback guarantee Add $2 patie & hnding$21.95 
LABAWCO Box 35,BelleMead,N.J. 08502 


HYDROGEN POWER 


jet NEW PLANS FOR YOUR OWN: 

CV] * HYBRID HYDROGENELECTRIC CAR. 
Kx © ENGINE CONVERSION TO HYDROGEN. 

‘SZ © SAFE HYDROGEN GENERATOR. 

GS * COMPRESSORLESS HYDRIDE STORAGE 
ALL FOR JUST $9.95. MONEY BACK GUARANTEE. 

MERIT PRODUCTS, INC. 

2307 TYLER LANE, LOUISVILLE, KY. 40205. 


LASERS UNLIMITED 


Enjoy tree heat & power. Send for 
energy Encyclopedia. Complete list 
of Mig., cost, specifications, on 
most alternate sources of energy - 
Plus Catalog of Plana available for 
VENTO oun: —$4.00 


Energy Service 
jughey St., Nashua, NH 03060 


12 HOME CRAFTSMAN 


"GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


BUILD Cornice’s Different Design, No 
Nails Or Screws, Wont Warp, Plans 
$1.00. Glock, Box 2765, Dublin, CA 
94566. 


CNIC TABLE. Build Free, Start 
Profitable Hobby. How To - Plans $7.00. 
Farnham, NY 14061. 


Develop a profitable second income in your 
Spare time making small, unique bandsaw 
boxes. This unpublicized, IÓtie-known tech 
nique allows you to turn common inexpensive 
lumber and scraps into valuable utility boxes 
for the home and office. High demand in gift 
shops, stationery stores and craft fairs. Fully 
illustrated instruction booklet of 10 original 
and profitable designs. Send $6.00 to Box- 
Art, Dept. C, Box 20, Clarendon Hills, Illi 
nols 60514. Satisfaction guaranteed. 


12A FOR THE HOME 


UNIVERSAL Fireside Baker, 
$2.00. P.O. Box 173, East Springfiel 
PA 16411 


$10.00 ELECTRONIC BUG ZAPPER. 
10.000 volts. Plans $5.00. Contempo- 
rary Concepts, Box 1381, Johnson City, 
TN 37601. 


13 TOOLS & MACHINERY 


4" METAL Cutting Lathe $76.25. 
Taig, 15048 Proctor, Industry, “CA 


SMALL FOUNDRY Furnace, Supplies. 
Free Literature. Pyramid ' Products, 
Dept, M. 3736 South 7th Avenue, Phoe- 
nix, AZ'850. 


LATHES 
Sherline — Machinex, Catalog 31.00. 
Shop Supplies $1.00. Campbell, 2100P 
Selma Road, Springfield. OH 45505. 


HYDROLIC Tool frees stuck engine: 
Auto, Tractor, Mowers and Marine. Also 
good’ for valve work, $8.95 plus $1.00 
boxing and shipping. Novis Hydrolics, 
218 No. 301 Hwy., La Plata, MD 20646. 


WOODWORKERS — SUPPORTABLE 
offers increased safety, 
venience, when sliding li 
off shop tools onto SUPPORTABLE'S 
ten wide rollers. 
point Mfg. Dept. 
58021. 


14 ENGINES & MOTORS 


KOHLER - Sachs, CCW, Bosch, Skir- 
oule parts distributor. Many surplus 
parts. Growth Products, Inc., 124 Lake 
St., Crystal, MI 48818, 517-235-4294. 


ENGINES to 19 H.P. for Mowers, Till- 
ers, Hobby. Repair manuals parts, Tre- 
mendous savings. Fast, dependable. Il. 
lustrated price catalog $1.00. Ashland 
Small Engines, Ashland, MO 65010. 


15 HOME REPAIRS, 


REMODELING 
RESTORE Aluminum & Vinyl Siding 


To Original Color. Lar-Wil Sales, 88 At- 
lantic, Ave., Lynbrook, NY 11563. 


15A ENERGY SAVING 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectly legal. Save money. 
Details $5.00. Western Research, Box 
1061 PS, Woodland Hills, CA 91365. 


HOME ENERGY AUDIT. You perfor 
survey, we do the rest. $10.00. Di 
versifiéd Microsystems, Box 9225, Sche- 
nectady, NY 12309. 


RIPOFFS írom misleading energy- 
saving claims are common. Revolution- 
ary free report will open your eyes. 
Benjamin House Publications, Desk B- 
781, ^O. Box 516, No. Belimore, N' 
11710. 


FREE HOT WATER from your wood, 
coal stove. Complete theory, plans, pic- 
tures by professional designer. Guaran- 
teed. Send $5.00. Artcraft, Box 75, 
Wallkill, NY 12589. 


NEW 14W Fluorescent Bulb Produces 
60W of Light, Fits into Regular Sockets. 
Extensive Study $4.00. Ford Associates, 
617 Pearl, Lajolla, CA 92037. 

SLASH A/C bills with a roof cooling 
system. Building instructions $5.00. 
Sprinkool, Box 1467, Plano, Texas 
75074. 


BEWILDERED by Ener 
Claims? Detailed Report anal 


Saving 
iyzes alte 


natives, using easily applied “Pay-Oft 
Method, 


reat $5.00 valuel! Write: "En- 
Dept. PST, Box 150, Guelph, 
NIH 63: 


SOLAR Hot Water. Complete plans, 
schematics and parts Lists $5.00. Hori- 
zon Enterprises, Box 3334, Enfield, 
Connecticut 06082. a 

DON'T throw heat away. Build Heat 
Exchanger for cloths dryer. Plan #167, 
$4.95. Leeds Energy Alternates, 124 
West Howard Street, Clayton, NJ 08312. 


SAVE ENERGY 


ENERGY RECOVERY SYSTEMS: 
16717 GALLEY RD. COLORADO SPRINGS CO. 80915. 


SAVE UP TO 34% ON COOLING COSTS 
WATER COOL YOUR CENTRAL AIR 


Sos Manis” >, 
PREASSEMBLED KIT from 


Clip & Mall Ad for Free info. 


15B ALTERNATE ENERGY 


HYDROGEN! - ACETYLENE! Super 
fuels. Complete directions, home manu- 
facture. No special equipment needed. 
Hydrogen - $2.00, Acetylene - $2.00. 
Horizon Enterprises, Box 3334, Enfield, 


SOLAR Motors Manual Systems De- 
velop 300 PSI @ 130*F Using Re- 


cycleable Fuel, Manual $6.00. Solar 
Motors, P.O. "Box 102, Jasper, OR 


SOLAR GUIDE - Hundreds of Co 
panies, Products, Systems, Kits, Plans, 
Greenhouse, $2.00. The Wright Place, 
RR2, K-96 Hwy., Haven, Kansas 67543. 


GEORGIA TECH SPIRAL SOLAR 
GRILL. Cook with Sunlight! Easy. Inex- 
pensive. Guaranteed, Pattern, Complete 
Instructions - $7.00. Suntwist-S7, Box 
342, Stone Mountain, GA 30086. 


GO SOLARI I'll show you how. FREE 
DETAILS! BAES-6, 909 Eagle, Kin 
ford, Michi 80 


STABLEIZED GLAUBERS PRODJECT 
PANELS. Stores, Thousands more 
4 


XO GORGE 
* Install Your Own Solar Woodstove * 
H Vai * 
H Government Will Credit You Up To i4 
* 70% Of The Total Cost 

hase T T * 
* AW. Lynch (408) 252-1870 * 
* * 
H H 
* * 
* * 


DEALERSHIPS AVAILABLE 
LEETE dk OR RR iit 


Extract abundant free energy anywhere. 
using permanent magnets. Know the 
truth! Plans, instructions, patents, and 


previously secret government report. 


Money back guarantee. — Only: $15.00 
RESEARCH & DEVELOPMENT 


T GASAHOL STILL 
En E E 
E aire 

Aie: 
X CES 
Eumene 
corey 
GASAHOL STILL 
Box 100, Lindseyville KY, 42257 


17 BURGLAR/FIRE ALARMS 


PERSONAL SECURITY GUIDE. Don't 
be victimized! Learn from experts to 
protect yourself, loved ones and home, 
$5.00, Leed Publications, Inc., Dept 
19, 84 Maplewood Drive, Townsend, MA 
01469. Allow 4-6 weeks delivery. 


21 HOBBIES /COLLECTIONS 


COLLECT Military Medals. List 50c. 
Vernon. Box 387PS, Baldwin, NY 11510. 


25 FORMULAS, PLANS 


PENNY FORMULAS. 1001 Profitable 
Product Formulas easily prepared using 
simple everyday ingredients, Rusi 
$10.00, Same day service, Satisfaction 
guaranteed, to: Nile, 14a Hughey Street, 
Nashua, NH 0; 


MONEYMAKING FORMULA CATALOG 
$3.00 (REFUNDABLEI): GWA6, Box 
193, Brookfield, Wisconsin 53005. 


26 SCIENCE & CHEMISTRY 


CHEMICALS Laboratory Mining Ap- 
paratus Catalog $1.00. The Chemical 
Box 748, San Bernardino, 


CHEMICAL Apparatus, Lowest prices. 
Catalog one dollar. Avatar, P.O. Box 
213, St. Charles, MO 63301. 


NEW 200 Page 1981-82 catalog, list- 
ing thousands of chemicals, science 
equipment and labware. Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, New York 14624. 


CHEMICALS apparatus, project books, 
wide selection. Catalog $1.00. Send to 
Pioneer Industries, 14A Hughey Street, 
Nashua, NH 03060, 


EXPERIMENTERS WANTEI 
RADIATION, | ANIMAL 
VOLCANOES, GOLD PROSPECTING! KIT 
& APPARATUS CATALOG $1.00. SCI. 
ENCE ADVENTURE, P.O. BOX 11860, 
WINSTON-SALEM, NC 27106. 


RTS & PLANS CAT. 
R PLANS 


LASER LIGHT SHOW 
WELDING-BURNING LASER $i 

SOLASER, “THE LASER EXPERTS 
Box 1015, Claremont, CA 91711, Com- 
plete Plans! 


"ECONOMICALLY Priced) Chem 
Apparatus. Catalogue-$1.00. Hi 
Laboratories, 130: 

towoc, Wisconsin 54220. 


IORMYTHMS charted for one year, 
send: Birth date, $3.00. Biochart, 2411] 
Maple, Downers Grove, IL 60515. 


& ANATOMICALLY 
ACCURATE Win: 
Cast directly from human 
‘skull in strong durable 
hydrostone. Send $14.95 
NORTH SCULPTURE CO. 
Box 71-8, Merrick, NY, 11566 


27 
CASTOLITE Liquid 


PLASTICS 


Plastics. 
clear, colors. For castin 
coating, fberglassing: 
oratories, craft work. Reproduce’ youl 
designs with our mold materials. Profit 
able, Illustrated Catalog $1.00. Casto: 
lite, Dept. 81H/PS, Box 391, Wood. 
stock, IL 60098. 


29 LOG CABIN & 
HOME BUILDING 
HOMEBUILDERS DICTIONARY. 


Hundreds of terms plus detailed illus| 
trations, $10.00. R.E.A. P.O. Bi 
20281, Indianapolis, IN 46220. 


31A GARDENING 


SAVE YOUR GARDEN, LAWN ANI 
PLANTS FROM DROUGHTI Recycle wi 
ter safely. Send $5.95 for the GREEI 
THUMBS GUIDEBOOK, 300 Montgo 
ery St., 621, San Francisco, CA 94104. 


FRESH Vegetables For Pennies, any- 
where without soil, Moduleponics Grow- 
ing System used worldwide. Flowers, 
Plants and Herbs also. Free Booklet: 
Agro Systems, Inc. Dept. 43-409 
Union Ave., Holbrodk, NY 11741. 


32 REAL ESTATE 


CALIFORNIA. Acreage. Lots. $30 
down, $30 monthly. 4602 Ethel, Sher- 
man Oaks, CA 91423. 


WYOMING - UTAH RANCH LAND, 
10 Acres $60.00 Down, $60.00 Month. 
Owner-Mike Gauthier, 8550-A Gallatin, 
Downey, CA 90240. 


FREE! Big Summer Catalog! Over 
5,400 country properties described, pic. 
tured! Land, Farms, Homes, Businesse 
Recreation, Retirement buys! Select: 
best thruoüt the U.S, Over 700 offices, 
ates All Across America! Yours 
from the World's Largest! 
STROUT REALTY, Inc T-S, Dearborn, 
Dept. 5810, Chicago, iL 60603. 


CANADIAN Land from $47.00 acre. 
l & Investment Properti 
across Canada, Exchange Privilege cat 
0.' Canadian Estate La 


Dept. 22C, 286 Lawrence West, Toron- 
to, Canada M5M 3A8. 
iG... FREE CATALOG! Over 


2,800 top values coast to coast! UNITED 
FARM AGENCY, 612-PS West 47th 
MO'64112 


REAL Estate Foreclosures: Represen- 
es needed for this profitable busi- 
No cash required. Free informa- 

; Horizon Financial Corporation, 

Dept. PS, 114 Twelfth Avenue, St, Pe- 

bur +h, FL 33706, 


“GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide" , . plus nation- 
wide listings - $2.00, Surplus Lands, 
Box 19107-FG, Washington, DC 20036. 


34 CAMPING 
EQUIPMENT & TENTS 


FREE Catalog. Everything for Camp- 


mpmor, Box 407P, Bogota, NJ 
BACKPACK / FRAME - BUILD YOUR 
OWN Plywood construction, light, 
,, attractive, inexpensive, ‘Detailed 
$5.00. PACKBAG, detailed pattern 

0. Brochure $1.00, refundable first 


2. 
Order. QRI, P.O. Box 200-PS, Lewis. 
burg, PA 17837. 


34A SURVIVAL EQUIP. 


NUCLEAR War Survival Book. Thou- 
sands already gone, $6.00. Foi 
545, Newport, VT 05855. 


“SIMPLE device you can make for 
1.00, Can save you and your family 
luring. tornadoes and nuclear attack. 
Send $2.27 for details, Daedalus, Box 
35115, Phoenix, AZ 85021, 


35 AQUARIUM SUPPLIES 


LIVE SEA HORSES $4.98 
Kit #1 includes 4 adults & up to 30 ponies 
from pregnant male, 1 qt. marine salt, 
food, live plant & snail + instructions. 
Kit f has all above with 2 qts. marine 
salt, sea horse tree, seashells, coral & 
silica sand $7.95. Kit #3 has 1 gal. marine 
salt, and all Kit 42 accessories with 10 sea 
horses (2 preg.) $12.95. Kits sent ppd. 

Horses via Air Mail 


39 EARTHWORMS, 


CRICKETS, FROGS 


FREE Literature. Raise Fishworms, 
Crickets. Red wigglers — 1000 — 
8.95, 5000 — $42.50. Postpaid with 
ree book on How and Where to Sell. 
Carter Farm — 12, Plains, GA 31780. 


41 TAXIDERMY 

XOTIC Butterflies, Beetles. 64 Page 
Catalog. $1.00. Complete Scientific, POB 
|307, Round Lake, Illinois 60073. 


42 FIELD GLASSES, 


TELESCOPES 


FREE Catalogue! Thousands War sur. 
plus optical bargains, Lenses, Prisms, 
Telescopes, Binocul etc. ' Jaegers, 
9916, Merrick Road, ' Lynbrook, NY 


43 GOV'T. SURPLUS 


SURPLUS JEEPS - $19.301 - CARS - 
$13.50! - 650,000 ITEMS! - GOVERN- 
MENT SURPLUS - MOST COMPREHEN- 
SIVE DIRECTORY AVAILABLE TELLS 
HOW, WHERE TO BUY - YOUR AREA - 
$2 - MONEYBACK GUARANTEE 
ERNMENT INFORMATION SER 
DEPARTMENT BOX 9924: 
FRANCISCO, CALIFORNIA 9410: 


MX, Military Exchange. Countless 
ads monthly, Buy and sell everything 
military. $6.00 for year's subscription. 
MX. P.O. Box 3, Dept. PS, Torringtoi 
CT 06790. 

{| "GOVERNMENT SURPLUS Directory. 
Puy 500,000 items (including Jeeps) 
...low as 2c on dollar . . . direct from 
Government! $2.00 (guaranteed). DIS- 
POSAL, Box 19107-FG, WASHINGTON, 
DC 20603 


1981 SURPLUS Army, Navy store 64 


page illustrated catalog. Send $1.00. 

Ruvel, 3037 North Clark, Dept. 

M7, Chicago, IL 60657. 

46 PROFITABLE 
OCCUPATIONS 


SURPRISE Everybody. Become No- 
tary Public now. We guide you, free. We 
seli notary needs. Raise your image, job 
value, income. Assistance nationwide 
Brochure: Gulf, 234 Club-B, San An- 
tonio, TX 78201. 


FREE log. Repair Air Conditioning 
refrigeration. Tools, supplies, full in. 
structions. Doolin, 2016 Canton, Dallas, 
TX 7520 


REPAIR Lawnmowers, Thousands of 
parts and tools, Wholesale list 35c. 
Ellwanger's, Canal Street, Port Jervis, 
NY 1277. 


YOUR camera can provide second in- 
come. $4.95. Robert Bratton, Box 
18224, San Antonio, Texas 78218. 


MECHANICALLY INCLINED INDIVIDUALS. 


$300-$600/wk. possible. 
Others. No investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park. FL 33565 


47 BOOKS & MAGAZINES 


'OUT-of-Print Books Found, Send 
Wants. Booklook, 51 Maple Ave., War- 
wick, NY 10990. 


INDEXES to POPULAR SCIENCE 
available: full set of 9 for $0. postage 
paid. For 1980 only, send $1.75 
POPULAR SCIENCE INDEXES, 380 Mad- 
ison Ave., New York, NY 10017. 


49 JOKES & NOVELTIES 


YOUR PICTURE MOUNTED 
pin-on button. Send $1.00 & sı 
Phenix Enterprises, 1900. East 
No. N, Santa Ana, CA 92705. 


TRUE Nd s Leading Novelty 
Catalog. 1600 Jokes, Tricks, Science 
Sports, Hobbles, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 

50 MAGIC TRICKS, 
PUZZLES, ETC. 
PROFESSIONAL Magic! Huge cata- 


log, over 1,000 tricks and books. $2.50. 
Hank Lee's Magic Factory, Dept. PST, 
24 Lincoln Street, Boston, MA 02111. 


52 STAMP COLLECTING 


GREAT U.S, Free Gift - Fine U.S, 
provals and want list service, - Send 
25e for handling. The Stamp Boutique, 
Box 86S, Wheeling, IL 60090. 


FREE LIST U.S. Mint Singles, Plates, 
Accessories. No Approvals, Stamps, Box 
66, Coram, NY 11727. 


50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


UNITED NATIONS 3 Complete Mint 
Sets 25c, Approvals. Cornetta, POB 
1509-P, Lake Placid, FL 33852. 


PENNY Approvals! Regardless Cata- 
logue! Kloster, 4164—52nd Street, San 
Diego, CA 921085. 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123. 


WORLDWIDE COLLECTION - 100 
different stamps - only 10c with fan- 
tastic worldwide approvals. Nazlo, Box 
423-OE, Audubon, PA 1940 


2,000,000 STAMPS - 150 countries 
2¢ gach, Belden, Box 4149, Dearborn, 


OLD U.S. Stamps on approval. Ches- 
fer, Box’ 15355R, Philadelphia, PA 


500 LITHUANIA, Estoni 
Ukraine, Five Dollars. Kiev: 
den, Middletown, NY 10944 


50 YEARS Old, fifteen different United 
States, over fifty years old 25c with ap- 
provals. Jaxon, Box C11, New Rochelle, 
NY 10804. 


FREE Worldwide packet, Penny ap- 
provals. Froelich, Box 412-B, Morton 
Grove, IL 6005: 


BARGAIN 20 U.S. Over 40 Years Old 
10c. Quality World Wide Approvals. 
Larson, Box 88 0" 


3 FOREIGN Sets 30c, Appro 
counts, Special Offers. R.G. Sales, Box 
1065, Jamaica, NY 11431. 


wow! 110 Al Different Germany 
10c, Commemoratives, Airmails, Higi 
Values, Big Catalog, bargain lists. Also, 
fine stamps from our approval service, 
buy any or none, return promptly, 
please. Jamestown Stamp. Dept. A 


FREE — 220 United States and 
Worldwide Stamps, Approvals, Stamps 
Pops, Box 1427, Bellflower, CA 90706. 


FANTASTIC US first day cover or 
plate block free with approvals, Pops, 
Box 1427, Bellflowe 9070! 


v SEND, only 10e for em collection of 
Stamps including $5.00 issue and 
Scarce mint Sipex Souvenir Sheet, At- 
tractive price lists of other beautiful 
stamps and collectors supplies included. 


Mystic Stamps, SS-2, Camden, NY 
1331 

FREE! Bi log — New 
Edition listing thousands of bargains 
including U. .N.A. stamps, 
packets, albums, accessories and su 
plies, Also, fine stamps from our ap- 
proval service, buy any or none. re- 
turn promptly, please. Jamestown 
Stamp, Dept. ÉTIPS, Jamestown, NY 


STAM 3 Columbian E: 
position, early bicolor airmail, Pony Ex- 
Press Commemorative, Olympics Issue. 


Plus more, 10c with’ approvals. HSM, 
Box 239, Dept, 8-7, Fullerton, CA 


54 RADIO, TELEVISION 


RECEIVE FREE Uninterrupted movies, 
sports, shows with your own AM. 

TUER MICROWAVE SUBSCRIPTION TV 
ANTENNA. Bulld yourself, complete 
plans, Fully guaranteed or full refund. 
$9.95. Philips Tech Electronics, Dept. 
h 68th Street, Scotts- 


IS. Pla: 

and Parts, Build or buy, For infor: 

tion send $2.00, C&D Company, P. 
n, MI 49428. 


POLICE Scanners, Crystals, Ra 
tectors. HPR, Box 19224, Denver, CO 
80219. 

36c TUBES. Radio & TV! Free Color 
log. Cornell, 4217S University, San 

CA 92105. 


FREE Educational Electroni 
log. Edukits Workshop, Department 
809-A, Hewlett, NY 11557. 


SUBSCRIPTION TV. Complete 2300 
MHz Microwave Antenna System. 18 
inch dish, probe type unit. Six month 
warranty, $279.95. Detailed 
$9.95, refundable toward antenni 
chi Program guide and parts 
available. DynaComp Electronics, Dept. 


AMA, POB 4181, Scottsdale, AZ 85258. 
(602) 941-9398. 


"Ideal for home & business" 


[ 3 iiec 
EL 


Balen Tes m me ering helt 
ATV Research 


wr Ty menting Complete tt 
ty SES. Seitsme. Ate 
aba antenbieg Canna 
ny. TY et. Reviewed ia tis 
PHONE OR WRITE. FOR FREE 
RUGSTRATED CATALOG OF KITS 
DIAL 402 97-3771 Dodoy! 
1305 BROADWAY st N. 
DAKOTA. CITY Nesa. 04731 


55 ELECTRONICS, 


STEREO, HI-FI 


LINEARS - Send Stamp For Details - 
Matco Electronics - Box 316D - Cadil- 
lac, MI 49601, 


SAVE 90% Build Your own Compu- 
ter Free Details. Digatek Corporation, 
Suite J, 2723 West Butler Drive, Phoe- 
nix, AZ 85021. 


INEXPENSIVE CATV CONVERTERS- 
DESCRAMBLERS- MICROWAVE AN- 
TENNASI! Catalog $2.00. ACM, Box 
3431, Walnut Creek, CA 94598, 


LINEAR PLANS, 
Free catalog. “SKIPPER”, 
Paradise, CA 95969. 


s, GOODIES. 
Box 130-C7, 


ERX noure on 
NY. 12907 
‘Tet: (518) 901-8700. 


56 RECORDS, TAPES, etc. 


OLD Radio Programs On Cassettes. 
Free Catalog. Nostalgic, Box 16365-P, 
St. Louis, MO 63125. 


BLANK RECORDING TAPE BAI 
GAINS! Catalog 25c, Tower, 2138, Dun- 
kirk, MD 20754. 


PREMIUM audio cassettes, Agfa tape 
Wholesale price list available. Solid- 
sound, Box 7611, Ann Arbor, MI 48107. 


200 BEST Old Time Radio Shows On 
Cassette. Free Catalog. Sherwood House, 
5909 Woodview, Sherwood, AR 72116, 


57 MUSICAL INSTRUMENTS 


DULCIMERS Kits From $35.00, Bro- 
chure. Here Inc. 29 Southeast Main, 
#S, Minneapolis, MN 55414. 


INTERNATIONAL Catalog valuable to 
makers, repairers of stringed instru- 

its. Imported woods, parts, accesso- 
kits, Fine German-made violins, vi- 
os, basses and bows. Send 25c 
for catalog. 10% Credit certificate will 
be enclosed. International Violin Com- 
pany, Ltd.. Dept. IV, 4026 W. Belve- 
dere 'Ave., Baltimore, MD 2121 


s^ ou ACCORDIONS 


40 Models! Famous Makes! 
SAEI Direct roms 


and Importer prices. 
ACCORDION CORPORATION. 


5535 (PX) Belmont Avenue, Chicago, IIl. 60641 
57A MUSICAL 
INSTRUCTION 


PLAY MUSIC BETTER through un- 
derstanding Chords as used in creation 
of "musical ideas", FREE INFORMA- 
TION - Music Learning Systems Pub- 


fishing, Dept 11PS, RD3, Box 142, 
Olean, NY 14760. 
58 SONG WRITERS 


POEMS - SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 


POEMS set to music, Nashville Music 


a; 
Productions, Box 40001-PS, Nashville, 
TN 37204. 


IMPORT-EXPORT 


59 


2500 “Fast” Sellers. Free Brochures! 
Brighton, Box 91309-X7, Cleveland, OH 


60 


BUSINESS 
OPPORTUNITIES 


DIRECT DISTRIBUTORS WANTEDI! 
Former Shaklee President Announces 
New Opportunity, Free Details! (612) 
588-1957, Enhance, Box 22726-PS, 
Robbinsdale, Minnesota 55422. 


SYNTHETIC OIL DEALERS Necded. 
Exciting Products d, Opportunities 
Make More Spare Time Than in Present 

Or Job, Call: 800-835-3342. 


REPAIR HYDRAULIC JACKS—Free 
details. Hydraulic Parts Supply, Dept. S, 
Box 4157, Brows TX 78520. 

$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
(Refundable). Woodwins, Bridgewater, 
MA 02324. 

GET RICHII Secret law smashes debts 
—brings cash and credit! Details FREEI 
WealthKit-S, Billings, NY 12510. 

HUNDREDS WEEKLY  POSSIBLEI 
MAILING PROGRAM.: Nationwide, Box 
58806, Dallas, TX 75258, 


BUILD AN ORCHESTRA 
THE QUERE way 

Preview the world's most advanced 
Do-it-Yourself Organs, Pianos, Syn- 

thesizers, Amps, etc. Send $6.00 for 

our famous “Sight & Sound" pack. 

WERSI Electronics, Inc., Dept. M3, 

P.O. Box 5318, 1720 Hempstead 

Rd., Lancaster, PA 17601. 


WIN at Dice! 582 to 1 odds your fa- 
yor! Free Proof, Baker, Box 196B, 
Brooklyn, NY 11218. 


FREE Inflation-Beater Book 72042 
Unique, Proven Enterprises." Fabulous 
“Little’ Knowns." Work Home! 
lings-E, Carlsbad, CA 92008. 

FREE Mailorder Dropship Busines 
Journal! Mailer's World, Box 1355- 
Sioux Falls, SD 57101. 

PIANO Tuning learned quickly at 
home! Free information, Empire School, 
Box 1014, Jupiter, Florida 33458. 


LEARN TO REFINE YOUR 
GOLD * SILVER * PLATINUM 
STEP By Step Home Method. Also 
Testing Precious Metals For Value 
$14.50. The Silver Palace Precious Me- 
tal Refinery, 8064 Melrose Ave., Los 
Angeles, CA 90046. 
MAKE $2,000.00 Monthly Spare 
Time. Unique proven enterprise. No 
selling. No capital to start. Free bro- 
Chure, Kashbullder, Box 1132-PK, In- 
dianapolis, IN 46225. 


BELTS And Buckles. Complete Line 

Fast Sellers, including Westerns. Truck- 

Motorcycles, Wildlife, etc. Big Prof- 

Complete dealer set up. Free Cata- 

Anchor. Box 3958-BPS, North 
KI 02911. 

PIANO Tuning quickly learned with 
home study course, Diploma, granted. 
American Tuning School 17050 Telfer 
Drive, Morgan Hill, CA 95037. 

$800 ~ $1000 MONTH 
rabbits for us. 

Rabbitry, PS, 


desiring High Weekly Profits operating 
Small Manufacturing business Without 
tment write: Businesses, 92-P 
ton 11th, Brooklyn, NY 11235. 
ILVER RECOVERY - Millions of dol- 
‘of Silver being dumped into the 


In 


ers. Yours free for asking - Complete 
information - $3.00 - LCIP, P.O, Draw- 
er 341, Lake City, PA 16423. 


HUNDREDS weekly in mall order 
Home operated Free Details, Turbett As- 
sociates, Box 26PS7, Baltimore, OH 
43105, 

BIG Money selling information by 
mail! Unique plan. National Mallers, Box 
4772, S Hialeah, FL 33014. 

GOLD AND SILVER Ri 
plete Plans and Specifi 
mercial Electrolytic Method 

Only $10.00. R&D Engineering, 
Box 408, Union, MI 49130. 


WAYS TO MAKE MONI 
Selection ot the hotte 
s any one can imi 
handb o 


ook $3.00 post 
Preston, 511-P Glenwood, Bu 
14208. 


OPERATE Lucrative 


28, Box 1083, Arlington 
60006. 


WORTH MORE THAN GOLD 111 

AVAILABLE everywhere!! Sources! 
Address of Buyer!!! $4.00 Guaranteed 
Gift House, P.O. Box 168-P, Melros 
MA 02116. 


IT'S EASY TO SELL KNAPP SHOES. 
Nationally famous reputation guarantees 
Zou a steady Income with satisfied cu 
tomers. Highest cash commissions i 


mediately, Your own hours. No invest- 
ment. Free selling and training kit to 
qualified applicants. Write: John Learn- 
ard, Knapp Shoes, 5118 Knapp Centre, 
Brockton, MA 02401. 


PORT. portunity, 
itable world-wide, mail order 
from home, without capital. We ship 
plan for no risk examination, Experience 
Free Report. Mellinger, 
We Hills, CA 


TAKE Catalog Orders. 
2500 Best-selling specialty p 
Lowest below-wholesale prices. 
diate delivery. Spectacular home busi 
ness opportunity. Free Book. SMC, 6061 
De Soto Ave, Dept. 28-07, Woodland 
Hills, CA 91365. 


DISTRIBUTORS, Immediate Cash Prof- 
its! Revolutionary Automotive Bargain. 
Free Details. Motaloy, Box 445787, 
Downey, CA 902: 


PLASTERCRAFT! Moneymaking home 
business. Details. Mailway, 24949-EF7, 
Nashville, TN 37202. 


LYWOOD Cementcraft. Profitable 
home business. Experience unneci 
Unlimited pottery designs made 
out molds, Birdbaths, Fountains, Wis! 
ing-wells, | Waterfalls, | etc Chemical 
coloring formulas, Marble-glazing. Free 
brochure. Box 7, Altadena, CA 91001. 


MONEY SECRETS 
'ople and businesses get mot 
ome business. Fantastic pro! 
its. No experience - own hours, Con- 
tinuous assistance. Free Details: DFC, 
Dept. 11-G-7, 1145 Reservoir Avenue, 
Cranston, Rhode Island 02920. 
HIGH PROFITS FROM GOLD RUSH! 
Cash from inexpensively gotten gol. 
silver, precious metals. Fantastic profit 
$25,000 possible. Manual of prover 
hods, $7.95. Gold Traders, Box 801s, 
; Now Jersey 07065. 


ELECTRONIC 
ASSEMBLY BUSINESS 


experience unnecessary. BIG DEMAND assem 
electronic devices. Sales handied 
professionals. Unusual business opportunity. 
FREE: Complete illastrated literature 
BARTA, Box 248-571 — «iem 
Walnut Creek, Calif. 94597 


BECOME Tax Consultant - Our stu- 
dents earn $1,000-$3,000 every tax 
season preparing returns evenings. 
State approved. National Tax School, 
Monsey, 1GN, New York 10952 


STOPS AUTO THEFT within 8 sec. 
onds after anyone manages to start 

ur car, GARD-A-CAR stalls the engine 
Dead", The thief can't restart it, and 
must flee or be caught!! Send for de- 
tails: M&B Sales, 2200 W. VanBuren, 
Ix, AZ 85009. 


CANADIAN importer needs new mar- 
ketable items. Omni Marketini 
109th, St. Saskatoon, Sask, ST| 

WIGHEST Mark-up Information By 
Mail Business! NLRC, 55 Sutter 663-P, 
San Francisco, California 94104. 
VPTIAN RECIPES! Ni 
Amazing taste, Free details! PS, 

1017 Clover, Rockford, IL 


k 
Maher, 
6110: 


MAKE big money-manufacture foam 
items - your cost-1/3 of retail, Infor- 
mation $2.00, Cottage Industries, Box 
233, Old Washington, Ohio 43755. 


MAILORDER Opportunity! Start prof- 
itable home business without experience 
or capital. Write for free book, plus de- 
tails. Mail Order Associates, Dept. 50, 
Montvale, NJ 07645. 


$1104.00 MONTHLY For Ten Hour 
Work Week! Guaranteed!! Homework . . . 


Start Immediately . . Daily “= 
Free Information / Appl! = AHV, 
Box 1028-C7, Ki aii 96741. 


$75,000.00 YEARLY as a Personnel 
Consultant, No previous experience ne- 
cessary. Complete Guide $9.95. Ray- 
mond Personnel. Garfield Circle, Bur- 
lini MA 01803. 


WIN AT BLACKJACKI Computer-tes 
ed, Atlantic City "Blackjack Wheel" tells 
you instantly when to double, split, hit 
Or surrender. $4.96. C&S Systems, Box 
2611, West Lawn, PA 19609, 


TRA CASH WEEKLY Processing 
Mail! Free Supplies, Stamps! Inf. 
tion: Rush stamped envelope! Foodm: 
ter-CPR, Burnt Hills, NY 12027. 


5 WAYS to earn money with a scrub- 
brush. Unlimited earnings. Information 
$1.00, D.W., P.O. Box-5413, Wilming- 
ton, DE 19808. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. Ex. 
ceptional margin. Samples for trial 
Northwest Electric, Ave. 167, Mitchell, 
SD 51301. 


, GASLIGHTS 
OUTLAWED! 


* Federal law bans gas burning 
yard lights as ol Jan 1. 19% 


* Excellent income opportu 
installing Relite" low voltage 
electric conversion units 


installation system 
needed. Energy coms 


onented 


Installers needed 
call toll tree 1-800128 
Yard Lighting Systems 
1039 Charles Avenue 
St.Paul, MN 55104 


LEARN The 
Batteries. "Fabulous Profits 
vestment. Apex Engineering. 5454 Bolsa 
Road, Atascadero, CA 93422. 

$56.40 DAILY Starting next week. 
Details send 18c poststamp: Sbiatox, 
Box 4308, North Hollywood. CA 91607. 

GET RICHII Secret law smashes debts 
=~ ~ brings Cash, credit! FREE report! 
WealthKit-S, Billings, NY 12510. 


BEAT FLATION. — High-leverage 
Common Stocks. $3.00. DELPHI, Box 
2364, Fairfax, VÀ 22031 


$700 PER month earnings possible 


filling out income tax forms at home or 
tex office during tax season. We show 
you how. Simple, quickly learned, De- 


tails mailed free. No salesmen, Hurry, 
Big demand. Federated Tax, 2010 Mont- 
rose, Chicago 60618. 


BIG Profits! Selling information by 
mail, Free details. Mardel, Box 145DPS, 


Bloomfie! 07003 eden 
OWN YOUR OWN FRANCHISE . . 
over 1700 different franchise opportuni. 


ties to choose from. For more informa- 
tion send $2.50 innovative Alterna- 


tives, Box 23155, Washington, DC 
20034; POMMES 
ALOE-VERA products, a fortune to 


be made or bu 
Free 


for own use at dis- 


count. information and sample. 


make extra money detailed monthl; 
FREE! Write: Opportunity, Dept. 653, 
6 N. Michigan, Chicago, 60602. 


$500.00 WEEKLY mailing Science 
Books for corporations from home! 
(Guaranteed | Program!!) Detalls 
Tribune PS-7c, Box 18553, Wichita, 
KS 67218. 


DEBTS WIPED OUT with secret Fed- 
eral Law!! Fortune-building FREE RE. 
Blueprints, S7, LaGrangevill 

NY 12540. 


Milligan, inc. 
1942 200 M. Drawer 04 
Bowser, CO MX. 


62 EMPLOYMENT 
INFORMATION 
JOBS Overseas-Big Money Fi 


$20,000 to $50,000 plus per 
Call 716-542-6000, Ext. 4008. 
AUSTRALIA - New Zealand! Big 
50,000 jobs.Free transportation, Lit 
ings $2.00. Information 68 countries. 
Austco, Box 772, Cypress, CA 90630. 


WORK week on, week off. Gulf coast 
offshore oilfields, Men. women, skilled, 
unskilled. ‘Salary’ fustifies, long distance 
commuting. s $5.00. UNCO, Box 
17103, Pe FL 32522. 


BACKPACKERS, earn $1200. month 
enjoyably! information $3.00. Wilder- 
ness Expeditions, 473 Oakwood Ave., 
#310V, Toronto, Canada M6E 4Z2. 


. EVERYTHING YOU ALWAYS 
WANTED TO KNOW 
Einte tor 1962” Research manuel prono 
$e SAF vou cu Erer vo LSE 

For complimentary report, write: 
ENTREPRENEUR 
2311 Pontius Ave., Suite E613 
Los Angeles, CA 90064. 


ENHANCE, A GROUND 
FLOOR OPPORTUNITY! 


for: 
FOUNDING (S. Outstanding market- 
ing program. FREE information. 

ICE MARKETING, Box 552-SP, Fort 
Payne, AL 35967 Tel. (205) 845-4732 


61 MONEYMAKING 
OPPORTUNITIES 
THOUSANDS in mailorder home oper- 


ated. Free details. J/M Enterprises, Box 
272-PST, Pickerington, OH 43147. 


NEW Discovery in Battery Recondi- 


tioning. | Eighteen Months Guarantee 
Means “Big Profits Fast.” Electoan, 
7415 Gable Drive, Little Rock, AR 


— PáÁ—— 


COLORADO REPORT. ENERGY BOOM. 


- relocation - hou: 
lifestyle - recreation - 
addresses. i44-page book. $7.95. 


GUARANTEED. Box 2362-P, Littleton, 
Colorado 80161. 


OVERSEAS . .. 520,000 - $60,000 +. 
Free Report! Employment, Box 29217- 
FG, Indianapolis, IN 46229. 


62A HELP WANTED 


$180 Per Week Part Time at Home. 
Webster, America's foremost dictioni 
company needs home workers to upd: 
local mailing lists. All ages, experie: 
unnecessary, Call 1-716-845-5670 Ext. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside 
Avenue, Woodside, NY 11377. 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


"DISTRIBUTORS WANTED: To Sell 
Pharmaceutical Stimulants. For infor- 
mation Call Or Write: Distributors, Box 
1125. Hot Springs, AR 71901, 501- 
624-2380. 


40*& COMMISSION. Quality Magnetic 


Signs. Established Company. Details: 
1344 Hornblend, San Diego, CA. 92109 


FREE Sample! Super Shriek Alarm! 


Piercing “screech” scares away attack- 
ers, rapists, muggers. 1-second demon- 
stration! $3.49 retail — 329% profit. 


Exclusive territory. Enclose 25c for 
sample postage. Barry, Dept 6471, 1312 
Washington, Saint Louis, MO 63103. 


68 REMAILING SERVICES 


MANHATTAN: Mailing Address: Con- 

dential, Reasonable. Monthly Rates 
Mail handled as requested, Call Direc- 
tor, 701 7th Ave, Times Square, NY 
1 5 


69 


CONTESTS 


69A LOTTERIES 


WIN MILLIONS in Canadian lotteries 
Free details plus FRI ET 
Lucky Buck (PS), 
W, Toronto, Cana 
MILLIONS Won Weekly! Guaranteed 
Legitimate Canadian Government Lot- 
$6.50. Eklektic Company, 
n, Ontario, Cana 


72 EDUCATION & 


INSTRUCTION 


VETERINARY A! 
home for exciting 
Send for Free "Career Kit. 
ican School of Animal Sciences, Dei 
PCC41, Newport Beach, CA 92660. 


MEMORY, Sloop Learnin 
lication. DLP, Box 487, Anaheim, 
92805. 


Plus Home-study course outlines 
mechanically inclined — American Ji 
School, Dept. PS-2, Darby, Monta 
59829, 1-800-547-5995 12 

DRAFTING is a gr 
women. No previous experience or sj 
cial talent needed. We train you 
home in spare time. Get free facts] 
Write: North American School of Draft- 
ing, Dept. PCC41, 4500 Campus, New. 
port Beach, CA 92660. 

DEGREES, Thesis Method. Brochure| 
$1. North, Box 3388, Tulsa, OK 74101 

MEDICAL ELECTRONICS TECHNOL. 
OGY. Home study, Troubleshoot Medica 
Instruments, MDC-PS, P.O. Box 124| 
Pinedale, CÀ 93650. 

BARTENDING — Bar Managemen| 
Home Study. Bartending Training. 3843 
G San Fernando Road, Glendale, 

4. 


REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Larg 
est. Free Catalog. Approved for V 
Modern Auction Library "FREE" witi 
enrollment. 515-423-5242, Col. Gord 
E. Taylor, P.O. Box 949, Dept. 3, Mas 
City, IA 50401. 

LEARN Dowsing, Radionics, Radies| 
thesia and E.S.P, Subjects, Free Illus| 
trated Catalog. Courses and Equipment 
{Airmaited 2:00.) ^ Established 3 

ei 


Ex. 


isi 
New Method! Strange Catalog Free! A! 
iosuggestion, Box 24-A. Olympia, W. 


Ordination. Beco: 
gelist, Bisho 
, PA 15134. 
ELECTRONICS Dogree (BSET) by c 
respondence, Grantham College, 250| 
La Cienega, Los Angeles, CA 90034. 


TAKE HIGH SCHOOL EQUIVALE! 
EXAMINATION immediately. No less: 
to be submitted. $25.00. Vocatioi 
Self-Study Modules, P.O. Box 3060: 
Columbus, Ohio 43230. 


CLOCK AND WATCH REPAIR bool 
Free catalog. North | American. 
TTBGA, Fox River Grove, Illinois 60021 


ACUPUNCTURE Homestudy + Res} 


dent Training. Acupuncturist. Bi 
35676 PSE, Vancouver, B.C. Cana 
V6M 2B0. 


ELECTRONICS HOME STUDY off 
a three course sequence of 30 lessoi 
at $7.50 each, designed to teach 
understanding Of electronics leading 
Write: Electronic 
A, Box 507, M. 


microprocessors. 
Home Study, Dept. 
head, MN 56560. 


FINISH HIGH SCHOOL AT HOME! 

Diploma in just 6 months. Less 
by mail. Free school ring. individ 
counseling. Low tuition/only $49. 
down. Master Card/VISA. Call free 
800-327-8103. Cambridge Acai 
PS-7, 1553 N.E. Arch Ave, Je 
Beach, FL 33457, 


COLLEGE Degree for work and life 
experience. Bachelor's, Master's, Doc- 
orate. Write or send resume, American 
National University, 3500 N. Central 

Dept. 333. Phoenix, AZ 85012. 


COLLEGE DEGREES! 

OVER 150 faculty members nation- 
wide, Bachelor's, Master's and Doctoral 
Degree Programs. Independent home 
study /private telephone tutoring. Cred- 
ts awarded for work/life experience. 
Accredited by National Accreditation 
in. Free academic evaluation. TOLL- 
FREE 1-800-327-7006. North American 
University PS-7, 1277 E. Missouri St., 
Phoenix, AZ 85014. 


UNIVERSITY DEGREES! No Classes, 
Fast, Economical, Accredited. FREE Re- 
vealing Details. Success, Box 13151- 
37, Columbus, OH 43213 

UNIVERSITY DEGI 
Bachelors, Masters, PH.D. 
vealing details. Counselh 
PS7, Tustin, CA 92680. 

EARN Extension Degrees in Homogo- 
pathy, Radionics, Botanic Medicine, Na- 
furopathy, Philosophy, Psychology, etc. 


School Founded 1961, Prospectus 
$1.00. Airmalled, Secretary PA/PS, 
Brantridge Forest School Highfield, 


Danehill, Sussex, 


INSTANT MEMORY 


new way to remem! 
A shot, simple method of acquiring a power 


memory. No memorization, no keywords. Release your 

photographic memory. Leam "how" you remember, 

oa you forget. Discover your natural ability to 

recall everything, Send for free information to: 
INSTITUTE of ADVANCED THINKING 

U45PS VialaPaz, Pacific Palisades, CA 90272 


ngland RH17 TEX. 


73 CARTOONING, 


SIGN PAINTNG 


LEARN Sign Painting—Free Cata- 
ogue. Kaufmann Supply, Centertown, 
MO 65023. 

‘CARTOON for Fun and Money! Fr 
»ooklet!! Cartoons, Box 40614B, De- 
oit, Michigan 48240. — ass 
MODERN Cartooning Taught by Mail 
Write for Free Brochure, Cartoonerama, 
Box 263-1A, Branford, CT 06405. 


76 DETECTIVES 


INGERPRINTING 
inc career. Home 


pt. FP, P.O. 
SA 90041, 
DETECTIVE Profession, 
tudy; free tie-tack or lapel 
ite, future. Professional Investigators 
pt. CB, P.O. Box 
CÀ 90041. 


FIND out what the FBI knows about 
ou, Details $5.00, LMI Investigations, 
3010 24th N.E. Seattle, WA 98115. 


77 LOANS BY MAIL 


IMMEDIATE Loans to deserving i 
lividuals refused elsewhere, Many plans 
ncluded, Try us! Associates, Box 98-P3, 
rooklyn, NY 112: 


QUICK $Cash$ Signature Loans 
rite: Elite, Box 454-PS, Lynbrook, 
jew York 1156. 


'osigners. 
end $5.00. GL, Dept 335 High 
treet, Morgantown, WV 26595. 


BORROW $30,000 without interest! 
Repay anytime, Write: Infohouse, Box 
004PS7, New York, NY 10003. 


BORROW $25,000 "overnight." Any 
jurpose, Keep indefinitely! Free Report! 
juecess Research, Box 29070-FG, In- 
lis, Indi 46229. 


QUICK MAILOANSI Fast, free detail 
jenco, 240-P7, Kingwood, McMinnville, 
regon 97128. 


WINEMAKERS - BEERMAKERS — 
Fresh Stocks. Fast Service. Free Cata- 
log Q'Bren's, Box 284A. Wayne, IL 


91 OF INTEREST TO ALL 


NEED CREDIT? Get Visa, Master 


WINEMAKERS — BEERMAKERS — 
GASOHOL. Free Catalog. Equipment 
Supplies. "Continental Box 68016-PS, 
fodiens polis IN 46268. 22s 
. CATALOG. Finest equipment, ingred- 
ients, Fully guaranteed. SPI, Box 784-S, 
Chapel Hill, NC 27514. 

WINEMAKERS - Beermakers: Free I- 
lustrated catalog of supplies. Semplex, 
PO. Box 12276H, Minneapolis, MN 
55412. 

COFFEE LIQUEUR - Make your own 
for $3.00/qt. Absolutely delicious, No 
special tools. Send $3.00 to: Tyson, 
12806 Midway #1030, Dallas, TX 
15234 

BEST Li'l Ole WINEMAKERS and 
BEERMAKERS Supply House 
South. CATALOG. Lowabs, 731 New 
Warrington Road, Pensacola, Florida 


BEERMAKERS 


Free! Willi Brewing Box 161i. 
] am's Brewing, Box 461-P7, 
Oakland, California 94604. 


79 BUY IT WHOLESALE 


000 BARGAINS Below Wholesale! 
Many Free! Liquidations . .' Closeouts! 
ao JOb Lots... Single’ Samples. Free 
details. Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. 


FLEA MARKET VENDORS. Inexpen- 
sive, Beautifully Displayed Jewelry. S. 
Kurman, 949 Broadway, New York, NY 


84 PRINTING SERVICES 


3,000 GUMMED return address labels 
Overlin Enter- 
5986 Canyon Trail, Elizabeth, 


printed $5.00. Write: 
prises, 
cos 


RHEADS 2 Colors, $16.95 
, 24B Post, Newfoundland, 


Samples. Lo! 
NJ 07435. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing Press- 
Type. Supplies Direct From Factory. 
d 25c for Catalog and Samples to: 
Kelsey Company, DS, Meriden, CT 


87 


TOBACCO, PIPES, 
CIGARS 


DISCOUNT Cigars, Pipe Tobacco, 
Chew: V.SO.P., Box 3373 PS, Granada 
Hills, CA 91344, 


88 OLD GOLD, JEWELRY 
WANTED 


MIGHEST CASH IMMEDIATELY for 

Old Gold, Silver, Platinum, Jewelry, 

Gold Teeth, Watches, Diamonds, Spec 

tacles. Free Information. Rose Indus. 

29-Y East Madison, Chicago, IL 
2. Established 1934. 


TOP CASM, for discarded gold, den- 
fores; watched, bracelets, rings, broken- 
jewelry, Send’ certified ' mall. 

Box P, 1472, St. Petersb 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books. 
Tools, Materials, Free Catalogs. North 
American. Box 77-BG, Fox River Grove, 


BORROW By Mail! Free Details! MBI 
PS781, Box 229! dusky, OH 44870. 


BORROW FROM HOME 
ANY amount, any worthwhile pur- 
se, within 30 days. Competitive Rates. 
Iso, you can earn substantial income 
is a Money Agent. No experience - own 
ours. National Company to assist every 
‘ay possible, No Gimmicks! Free Details: 
FC, Dept. 11-C-7, 1145 Reservoir 
venue, Cranston, Rhode Island 02920. 


WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
talog. Fast Service. Large Selection. 
raus, Box 7850-N. independence, MO 
BREW finest beer from quality in- 
edients. Free catalogue. Bacchanalis, 
x 51PS, Central Village, MA 02790: 
FREE ENCYCLOPEDIA WINEMAKING 
ERMAKING, supplies, equipment, in- 
ients. Vynox Industries, Box S7498, 
chester, NY 14615. 


CYPRESS CLOCKS 


Now through this special 
‘fier, you can order cy- 
press clocks direct from 
Florida These queiy. 
hanirafed coda i 
cude QUARTZ bate 
movements forthe utmost 
‘accuracy. A triple fber- 


lass comting assures an 

velasiog Mie. Each 

lock comes witha 15 day 
monay back guarantee i not fuly saistied To order send 
$29 95.52.00 shipping ard handing to 


MID.-FLA. CYCLOX 
1000 CYPRESS BLVD. 
P.O. Box 1320 
KISSIMMEE FLA. 32741 


with no credit check. 
It’s simple, Legal Plus 
secrets, FREE details! Send 
.A.S.E. to: Inflation Reports, PS-A, 
P.O. Hox 60148, Los Angeles, CA 
90060. 


94 FOR INVENTORS 


i Help Inventors. Engine experimen- 
ters preferred. Free laboratory machine- 
shop facilities. Phone 1-314-435-9290. 


REGISTERED PATENT ATTORNE' 
Applications and Searches, Mail Service 
EE Preliminary Review Of Your Dis- 
closure, Box 392PS, Millwood, New 
York 10546. 


PATENT IT ECONOMICALLY! Free 
details. N. Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 


WASHINGTON AREA PATENT LAW 
FIRM assists inventors seeking patent 


protection. For information, write: 
9359-5 Torren Row, Columbia, MD 


IDEAS, INVENTIONS 
NEW PRODUCTS WANTED! 
Marketing assistance available to indi- 
viduals, universities, companies. Write 

for Kit-PS, 
INVENTION MARKETING, INC. 
701 Smithfield Street 
Pittsburgh, PA 18222 


SELF-PATENTING MANUAL - covers 
everything that a U.S. citizen or for- 
eigner must do to obtain a U.S. patent. 
We also evaluate inventions. For de- 
tails write: WATERLOO SELF-PATENT- 
ING INSTITUTE, Box 697, Waterloo, On- 
tario, Canada N2J 4B8. 


CONTACT desired with outstanding 
mechanical including Hydraulic Engi- 
neer. Mutual work outstanding inven- 
tions. Bruce Hanson, c/o Chatswood 
Post Office, N.S.W., Australi 


LEARN how to offer your Invention 
for or lease, Free Booklet Out- 
lines procedures ' royalty rates, re- 
quirements. Kessler Sales Corporation, 
C-77-Fl, Fremont, OH 43420. 


Liquid Crystal 
(patents) $15.00. "Holo- 
(patents) $15.00. Optosonic, 
P.O. Box 883, New York, NY 10023. 


NONPROFIT foundation helps inven- 


tors. Widest range of services. Free 
recording forms. Free evaluation, Af- 
lt Inventors Foundation, 501-A 


Colorado Springs, CO 80909. 


INVENTORS, introduce your invention 
to manufacturers. Wilmark Services, 
132 Main Street East, Grimsby, On- 
tario, Canada, L3M, 1P1. 


95 INVENTIONS WANTED 


MANUFACTURER SEEKINQ INVEN- 
TIONS. ADVANTEK INTERNATIONAL, 
3100, 17th NW. WASHINGTON, DE 


INVENTORS: If you bave an inven- 
tion for sale or license, write for free 
booklet explainin, 
you, Kessler S 
Fremont, Ohio 43420. 


INVENTIONS -PRODUCT IDEAS WANTED! 


INVENTORS! RECEIVE A SECOND INCOME for just 
fone invention or new product idea with a reasonable 
marketing potential, No idea 100 small. Patent not 
necessary 

LICENSING AGREEMENT OR OUTRIGHT PURCHASE 
GUARANTEED for any invention Of new product Wea 
accented lor manutactuning and marketing For FREE 
Booklet and complete information. wie to 


TRANS WORLD EXPORT CORPORATION 
79 Chagrin Boulevard + Surte 109A 
Cleveland. Ohio 44122 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 
Disclosure registration. Potential cash or royalties 
from manufacturers seeking new ideas. For free in- 
formation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 Interstate Dr. Dept PS 
West Si id, MA 01089 (413) 737-5376. 
A Fe d Marketing Company 


97 GOOD EATING 


PEANUT BUTTER LOVER'S PEANUT 
BUTTER BOOK or 25 Ways To Enjoy 
Peanut Butter! Send $3.95 check or 
money order to: 21 é Company, P.O. 
Box 7549, Burbank, California 91510- 
PS. 30 day money back guarantee, 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Nor- 
wood, MA 02062. 


SCRAP SILVER ELECTRICAL CON- 
TACTS, Forklift Contacts Industrial 
Scrap ‘Silver, Sterling, Silver Solder, 
Gold Plate. Send sample for my offer. 
All samples Returned. Robert Leszczak, 
652 Myrtle St., Elizabeth, NJ 07202. 


$ 


102 TREASURE FINDERS, 
METAL DETECTORS 


GOLD, SILVERI Find Valuable Coins, 
Rings, Jewelry with powerful metal de- 
iectors. Free catalog: Gold Mountain, 
Box 40507-X, Garland, TX 75040. 


FIND old coins, jewelry, gold nug- 
gets. New patented revolutionary de: 
vice. Free catalog. Gardiner, 4729L N. 
Tth Ave., Phoenix, AZ 85013. 


104 VACATIONS, 


RESORTS, TRAVEL 


HAWAII CONDOMINIUMS. Resorts/ 
Rates/Golf/Tennis, Enclose $1.00 Post- 
age. 9000 Sunset, #506-PS, Los An- 
geles, CA 90069, 


105 MISCELLANEOUS 


FREE BOOK. Prophet Elijah Coming 
Before Chri Mende Mission, Dept. 
oad, Rochester, 


58, 481 Thurston Roc! 
14819. 
BEEF stick salami recipe - $1,00 and 


SASE, Dept, 28, Box 3834, South Bend, 
Indiana 46619. 


ORNAMENTAL Iron designs. Book of 
1600 beautiful, practical designs for 
railings, columns, etc. Free literature. 


Cunningham, P.O, Box 20005-S, 3881 
South ‘$200 West, Salt Lake City, UT 


ood or better than 


MAKE BEER a: 
a fraction of the 


the beer you buy 
cost. For simple secrets learned from 
a brewmaster send $6.95 to: PJ Assoc. 
Box 216 St-Norbert, WINNIPEG, Mani- 
toba R3Z 116, 


BLACKJACK PLAYERS - Recall non- 
tens accurately using the “Symbols Li- 
brary" for 4 decks. $10.00. Sundance, 
S.R.A. Box 6339, Palmer, AK 99645. 


RARE EARTH MAGNETS. The most 
powerful magnet material in the world. 
Magnets measure .200 inch diameter by 
i092, inch thick, Ten for $400 plus 
$1.00 postage. MMP, Box 104, Butler, 
WI 53007. 


105A BETTER HEALTH 


ALOE Vera Handbook $1.25. 
Lotion $8.95. Box 1081, Burnavill 


Heat 
IN 


106 PERSONAL 


INVESTIGATORS. Latest Electronic 
Aids. Write: Clifton, Box 220-F, Miami, 
FL 33168. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices’ available. Omnidenominational. 
Free Details, Acquarian Church, 432-PS 
PCH, Hermosa Beach, Ca 90254. 


DIVORCE? Don't lose! Literaturo, At- 
torneys. MEN'S RIGHTS ASSOCIATION, 
189A, Forest Lake, MN 55025. 


» inexpensive, Free revealing 
‘Counseling, Box 389-SP8, Tus- 
tin, CA 92680. 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
Triai Batteries whole- 
Arranged. Lloyds-PSC, 
Rockford, IL 61104. 


HEARING AIDS 
PRICE CATALOG FREE! 


i lewest,. inest. 

SUPER SAVINGSI N Fi 
All types. Buy DIRECT & save up 

Tito HALF! No: salesmen. Sold b 

q AIR MAIL on HOME TRIAL FRE 
Catalon. Write: MONEYSAVERS, 
Dept. PS-7D, 9530 Langdon Ave., 

0 Langdon Ai 

Sepulveda, Cal. 91343 

V Not sold in California 


Solar-Powered Watch* 


Guaranteed to outperform any watch sold 
today... or costs you nothing! 


he Sunwatch; acclaimed as 


the most accurate, most 


versatile, most rugged 
watch ever made. 


These features make all other 
watches obsolete: 


replace batteries 
© No resetting of calendar, not even in 
leap years 


Space jccuracy 
Now youll never worry about accuracy again, Because 
the Sunwatch will keep you on time for the rest of your 
life. (Accurate to within 1 sec. per month. 


daylight or ordinary bulb 
storage. The solar cells la: 
never replace a watch battery 
Programmed for over a century 
The built-in computer on a chip will always d 
correct time date and month. Also 
adjusts the watch calendar for long ar 
leap years and its programmed until the year 2100! 
Easy to read 

The natural side-view display lets you tell the time, day 
and date without twisting your arm into an uncomfort- 
able position, 

Numbers always visible 

Four varying light intensities are built into the viewing 
display, allowing the Sunwatch to adjust automatically 
to any light. This means you can always read it, even 
in the brightest sunlight. 

10 Display functions 

The Sunwatch is capable of displaying the following 
Information: hours « minutes * seconds * months e date 
e day * leap year » speed calibration e AM/PM indicator 
e seconds count-off. 
Extreme accuracy 
Unlike other electronic watches using tuned crystals to 
control timing accuracy, the Sunwatch incorporates a 
unique, programmable, microcircuit synthesizer to 
make it the first watch in history that is accurate to less 
than 1 second per month. That's 5 times more accurate 
than the latest quartz Accutron. 

The Power Source 

Tiny silicon power cells, which are constantly being 
energized by natural sunlight, daylight or an ordinary 
light bulb keep the Sunwatch energy storage svstem 
charged. Should the watch not be exposed to light, it 
will continue to operate for months on stored power. 
The most indestructible watch in the world 
The workings of the watch: solar panels, energy cells 
quartz crystal, computer on a chip, etc., are all perma- 
nently sealed in a Lexan module. This module is so 
unique its protected by U.S. and foreign patents 
Completely waterproof 

Leave the Sunwatch in salt water for months. Dive with 
it in depths up to 750 feet. There are no openings — 
magnetic slide bars activate all functions. With Sun- 
watch's exclusive, permanently sealed Lexan module, 
there are no "Ü' rings or seals to leak. 


at 90 
ile doing 
rcise or any strenuous activity 
‘Temperature resistant 

t boiling water for 30 m. 
freeze it in a block of ice for a year. Extreme tempera- 
tures will not damage your Sunwatch 
Pressuré resistant 
There are no air spaces inside the Sunwatch. There- 
fore, it s not susceptible to high pressures such as 
might be;encountered diving to great depths. 
The perfect watch for a lifetime 
Imagine split-second accuracy for the rest of your life. 
Sunwatch ‘is a virtually indestructible, beautifully 
styled, space-age timepiece, and it's available in three 
exciting finishes: Brushed stainless steel, Gold tone 
stainless steel, or a Durable black finish on stainless 
steel. All Sunwatches come with a matching stainless 
steel band with removable links and adjustable clasp. 
Made in the United States 
The Sunwatch, designed by Roger Riehl, was being 
worn by its inventor nearly a year before the first 
electronic digital watch was even available to the gen- 
eral public. Since that time constant engineering evalu 
ations and design improvements have been made on 
the Sunwatch to incorporate the latest in digital micro- 
circuit and solar power technology. Thus the Sunwatch 
today represents state-of-the-art electronics technology. 
It is built to the same rigid standards practiced by the 
manufacturer in creating sophisticated computer micro- 
circuits for the U.S. Government and other major 
users of these components. 
* A word about other "Solar Watches” 
Roger Riehl, designer of the Sunwatch, states that 
there is no other completely solar powered watch on 
the market today. Claims of solar power by other watch 
manufacturers are based on the use of a small solar 
cell. Due to their limited size, these cells can be proven, 
in technical terms, to be of virtually no significant value 
in extending the life of a watch battery. For this reason, 
all other so-called "solar watches” must have replace- 
able batteries. The Sunwatchs power storage system, 
however, need never be changed and is, in fact, perma- 
nently sealed to withstand abuse and the elements. 


Quick delivery direct from the manufacturer CIRCLE NO. 51 ON FREE INFORMATION CARD 


STAINLESS STEEL CASE 
SEALED MICRO 
ELECTRONIC 
MODULE 
7 (NO OPENINGS 
OF ANY KIND) 
CONTAINING: 
SOLAR CELLS 
POWER 
STORAGE SYSTEM 
VISUAL DISPLAY & 


Unique and memorable gift 

Available in a special gift box (see order form) the 
Sunwatch makes an ideal gift for special holidays, 
birthdays, graduation, Fathers Day, etc, Perfect for 
business people, commuters, teachers, athletes and 
sporstmen, who require split second accuracy 

Free custom engraving 

At your request, each Sunwatch will be hand-engraved 
with the name you sp 
Limited Warranty is your protection 


o be obtained 
free of charge by writing to Riehl Time 535. 
Jefferson Rd., Whippany, NJ 0798 s warranty 
gives you specific legal rights, and you may have other 
rights which vary from state to state 

15 Day no risk trial offer 

Order your Sunwatch today and use it for 15 
days. Then, if you are not completely satis- 
fied return if for full money back. 


CREDIT CARD ORDERS CALL 
TOLL FREE 800-228-2626 
Neb. Residents Call 800-642-8777 
OR MAIL THIS NO RISK COUPON 
mAr r a 
RIEHL TIME CORP 
[| 53 S. Jefferson Ra., Depe. 70 Whippany, NJ 07981. 
Please send me: 
— Brushed Stainless Steel Sunwatches 
at $139.95 each 
— Black Finish on Stainless Steel Sunwatches 
at $159.95 each. 
Gold Tone Stainless Steel Case Sunwatches 
at $159.95 each. 
— 24 Hour (Military Time) $10.00 Additional. 
— — Gift Boxes at $4.95 each. 
Please add $3.95 per watch shipping and insurance. 
Enclosed is S. — — Check or Money Order 


NJ. Residents add appropriate sales tax} 
CHARGE IT: (Check One) 
C Master Charge — (7 VISA (BankAmericard) 


Banks 
Exp. Date. 


Credit Card 
Issue Date 
Signature 
Name to be engraved 
Name. 
Address 
City State Zip. 


f 
CHECK OUT 
_FORD COURIER 


- GREAT GAS MILEAGE IN ONE TOUGH TRUCK. 


Courier's EPA est. MPG of Dis unbeaten. And its 39 est. 

hwy. is the highest of the top sellers. Yes, Courier not only 

beats Toyota, it has the best overall mileage rating of all 

the ng compacts. 

Fun to drive, Courier is one tough truck: ladder-type 

fra [V front stabilizer bar (p^ power 
2.0L and optional 2.3L engines [#71400 Ib. 

[V^ and much more. Check out Ford Courier. 


Warning: The Surgeon 
That Cigarette Smoking | 


